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EXECUTIVE SUMMARY

As part of an Amended Consent Judgment between Onondaga County and the New York State
Department of Environmental Conservation (NYSDEC), the Onondaga County Department of
Water Environment Protection (OCDWEP) has been tasked with conducting an Ambient
Monitoring Program (AMP) on Onondaga Lake and several of its tributaries. Part of this
program involves assessing the fish community of the lake over time as mandated improvement
projects are completed at the Metropolitan Syracuse Wastewater Treatment Plant and the
Combined Sewer Overflow network located on some Onondaga Lake tributaries. The approved
fisheries assessment program portion of the AMP dictates that sampling will be conducted every
two years from 2000 to 2012. The year 2001 Onondaga Lake fish sampling program was a non-
mandatory voluntary effort by OCDWEP. The 2001 effort focused on assessing the relative
abundance and species composition of the lake’s fish community, evaluating propagation
success, establishing baseline conditions of the fish community, and experimenting with
differing sampling techniques in order to identify the most efficient and cost effective way of
sampling some parts of the fish community.

Sampling of the Onondaga Lake fish community was accomplished by targeting different life
stages and habitats of fish with collection gear suited specifically for sampling specific features
of the community of interest. As a result, individual programs were conducted for sampling
pelagic (open water) larval fish, littoral (shallow water or shoreline oriented) larval fish, littoral
juvenile fish, littoral adult fish, and littoral nesting fish. Sampling of the adult pelagic
community was not conducted in 2001 as it had been in 2000.

The littoral habitat of the lake was divided into five strata based on a combination of substrate
type and wave energy, both of which influence aquatic macrophyte abundance and, in tum,
habitat quality. These strata form the basis of the stratified sampling program used for littoral
adults, juveniles and littoral larvae. These five strata are:

Stratum 1. Oncolite substrate with low wave energy (NW portion of lake).

Stratum 2. Wastebeds with a mixture of CaCOj; (20%), Ca silicate (10%), MgOH (8%), and
other mineral substrates with silt-like texture (mid-lake western shore).

Stratum 3. South end with soft sediments that reflect influences from tributaries and
wastewater/stormwater facility outfall.

Stratum 4. Oncolite substrate with high wave energy (SE shoreline)

Stratum 5. Oncolite substrate with medium wave energy (NE portion of lake).

The larval fish community was sampled using three techniques, Miller high-speed trawls
(pelagic), larval seines (littoral) and light traps (both pelagic and littoral). Sampling was
conducted once a month in May, June and July of 2001. Pelagic larval sampling stations were
evenly distributed between the north and south basins of the lake. Littoral larvae seining sites
were evenly distributed between the five strata previously described. The inclusion of light traps
as a larval fish sampling technique in 2001 was done in an attempt to determine if this type of
equipment would be a an efficient and cost effective manner of obtaining comparable larval fish
samples.



Juvenile fish were collected approximately every other week in August and September using
standard NYSDEC seine sampling protocols. Littoral juvenile seining sites were the same as the
littoral larvae sites previously described.

The lake’s littoral zone was divided into 24 approximately equal length segments for sampling
adults by boat electrofisher and a fish nest survey. Adult fish were sampled in these same 24
segments by boat electrofishing in May, September, and October 2001. Fish nests within each of
the 24 segments were counted once in June to assess the distribution and species composition of
centrarchid (bass and sunfish) spawning.

The larval fish sampling captured and identified 626 fish comprising 12 species. Common carp
was the most abundant species, accounting for 45% of the combined larval catch. Gizzard shad
with 23% and Lepomis sp. at 11% were the next most frequently collected species. Nine other
species each comprised the remaining 21% of the catch contributing less than 10% of the total
catch. Diversity of larval fish collected by different sampling gears was highest for pelagic light
traps (0.59), followed by littoral seines (0.54), pelagic trawls (0.42), and littoral light traps (0.39).
The larval gear species richness values were highest for littoral seines (8 species), pelagic trawls
(6 species), littoral light trap (6 species), and pelagic light traps (4 species). The proportional
species composition was significantly different (chi-square) when comparing both the pelagic
trawl and pelagic light trap (p-value = 0.0008) and the littoral seine and littoral li ght trap (p-value
= 0.0000) catches indicating that light traps generally captured different communities than either
the trawls or seines. Low catch rates of larval fish in each of the sample gears deployed in 2001
limited our ability to determine if light traps are an acceptable alternative to the current sampling
gears impossible. ' '

The juvenile littoral seine study focused on the post-larval survival of species that successfully
reproduced in the lake. The juvenile seine efforts captured 8,163 fish from 18 species. Lepomis
sp. (consisting of both bluegill and pumpkinseed) was the most abundant taxa representing 68%
of the catch, followed by gizzard shad at 19%. The remaining 16 species each individually
accounted for less than 5% of the catch. The mean Catch per Unit Effort (CPUE) for August and
September combined was 136/haul. All five lake shore strata had similar species composition
and the overall diversity index value for the lake was 0.47 (range across strata was 0.21-0.51).
The relative weights (a measure of plumpness) for juvenile largemouth bass and smallmouth
bass were 114 and 95 respectively, indicating favorable feeding conditions in the lake at the time
of sampling. Condition factor values (another measure of plumpness) varied from 2.1 to 3.3 for
smallmouth bass by strata, while largemouth bass was relatively consistent at about 2.9, which is
also indicative of favorable feeding conditions in the lake.

A total of 1,887 fish nests were observed during the littoral nesting survey, all of which were
located in the north basin of the lake. Pumpkinseed was the most common species encountered,
representing (89%) of nest observed. Bluegill, largemouth bass, smallmouth bass and nests
where no fish was observed contributed the remaining 11%.

The 2001 electrofishing survey collected a total of 2,809 fish comprising 22 species. The species
collected were primarily adult warmwater species, with the majority being considered by several
authors to be moderately to highly tolerant of pollution, such as nutrient enrichment, turbidity



and shoreline disturbance. Species composition (with 22 species overall) varied little by season.
The species diversity was highest in September (0.98), lowest in October (0.78), and the
diversity of the total catch was 0.95. The CPUE was highest in May (514/hr.) and lowest in
September (164/hr.). Gamefish accounted for 29% of the total CPUE, with the most abundant
species being yellow perch and bluegill. Differences between strata were most pronounced in
May due to a large catch of gizzard shad. No yearling largemouth bass and few (0.377/hr.)
yearling smallmouth bass were captured. This may indicate possible poor survival of the 2000
year-class of largemouth and smallmouth bass. Nine species of fish examined for condition
factors, with the exception of smallmouth bass and white sucker had values near the ideal of 3.0.
The relative weight value for both smallmouth bass and white sucker was 98. The generally good
condition factors and relative weights of most adult fish studied indicates that fish were probably
feeding well in Onondaga Lake during the sampling periods. Proportional stock density (PSD) is
a numencal descriptor of length-frequency data. Bluegill (75) had the greatest PSD value,
followed by smallmouth bass (65), largemouth bass (65), and pumpkinseed (62). These values
are typical of a fishery dominated by large, old individuals and are often reflective of an under-
fished waterbody.

Based upon the result of the 2000 and 2001 fish sampling programs and input from Technical
Advisors and members of the Biological Working Group the OCDWEP fish community
monitoring program in Onondaga Lake was changed from an intensive biennial sampling
program to a less intensive annual program beginning in the year 2002.




1.0 INTRODUCTION

Monitoring of the fish community in Onondaga Lake is among the requirements of the Amended
Consent Judgment (ACJ) signed by Onondaga County in January 1998. Onondaga County is
required to "Complement the chemical monitoring program with a biological monitoring effort
to assess the densities and species compbsition of phytoplankton, zooplankton, macrophytes,
macrobenthos, and fish" (ACJ Appendix D, IV.4). The ACJ also states that the County should
“evaluate the success of walleye, bass and sunfish propagation (quantitative lakewide nest
surveys, recruitment estimates, and juvenile community structure) in the lake” (ACJ Appendix
D, IV.5). Sampling is to be conducted every two years through the 15 years of the County’s
Ambient Monitoring Program (AMP).

The objectives of monitoring this element of the aquatic ecosystem are to:

Assess relative abundance and species composition of fish.
2. Evaluate success of walleye, bass, and sunfish propagation.

3. Evaluate impacts of control actions on the fish community.

Intensive monitoring of the fish community was conducted in 2000 (IA and EcoLogic 2001).
Fish nests, pelagic and littoral larvae, littoral juveniles and pelagic and littoral adults were
sampled. However, members of the Onondaga Lake Technical Advisory Committee and others
recommended a shift from the intensive biennial program to a less intensive annual program.
This recommendation was based on the need to characterize year-to-year variability. During
2001, the Onondaga County Department of Water Environment Protection (OCDWEP) sampled

the fish community of Onondaga Lake to meet the following objectives:

* Gather data to characterize the fish community in 2001.

* Evaluate the efficiency of light traps in sampling the larval fish community,

This report presents the results of the year 2001 Onondaga Lake fish monitoring program.




2.0 MATERIALS AND METHODS

This section describes the field sampling programs that comprised the 2001 fisheries sampling
program, and the methods used to analyze the data collected. Differences between the 2000 and
2001 field sampling programs are specified.

2.1 FIELD SAMPLING

As discussed in Section 1.0, the fisheries sampling program in 2001 was considered as a model
of a reduced annual version of the biennial sampling program that was conducted in 2000. As
such, there were modifications to the sampling gear, season, frequency, and sites to some aspects
of the sampling program in 2001. The components of the 2000 and 2001 programs are
summarized in Table 2.1-1 for comparison. Program modifications are described in more detail

in the following sections.
2.1.1 Pelagic Larvae Sampling

Pelagic ichthyoplankton (fish larvae) samples were collected in open water (>10 m) on May 16,
June 13, and July 12, 2001 in the north and south basins of Onondaga Lake (Figure 2.1-1).
Sampling generally followed the procedures outlined in the NYSDEC Percid Sampling Manual
(1994). Larvae were sampled at night with a Miller high-speed trawl using a net mesh size of
500 um. A depressor was suspended 0.6 m below the trawl for stability. One sample was
collected from each of three depths (1, 3, and 5 m) at each location (north or south basin) for a
total of six samples collected within Onondaga Lake per sampling date. Trawls were towed on a
straight transect at a constant 7 mph for 4 minutes. A factory-calibrated flowmeter was mounted
in the center of the mouth opening of a Miller high-speed trawl to estimate volume of water
sampled. A calibrated multi-parameter water quality meter was used to measure a profile of

dissolved oxygen, conductivity, pH, and redox at 0.5-m depth intervals in each basin.

Trawls were retrieved and contents were emptied into a labeled plastic sample jar and preserved

in 10% formalin solution. Samples were subsequently transferred to 70% ethanol.
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Larval light traps, similar to the one depicted in Figure 2.1-2, also were deployed in conjunction
with the Miller high-speed trawl sampling. The traps were constructed so that larval fish,
attracted to the light stick, entered the trap through v-shaped notches on the sides of the trap. The
light traps were set at night in water deep enough to allow proper functioning and in the
proximity of Miller sampler transects, with which they were paired. The traps were deployed for
approximately 4 hours. When the traps were retrieved, the fish were captured in the collection
bucket at the base of the traps. The light trap samples were handled and processed the same as
the Miller trawl samples.

2.1.2 Littoral Larvae Sampling

Sampling of fish larvae in the littoral zone of the lake occurred during daylight on May 17, June
14, and July 11, 2001. The lake was divided into five shoreline strata based on habitat type
(Figure 2.1-3). One site within each stratum was sampled with a 3.1-m long x 1-m deep larval
fish seine with 500-pm mesh netting. Prior to sampling, the water temperature, dissolved
oxygen, specific cox_lductance and pH were measured at a depth of 1 m with a calibrated water
quality meter. The seine was stretched perpendicular to shore in 1 m of water and hauled for a
distance of 10 m. After completion of the haul, the bottom lead line was lifted to a horizontal

position parallel to the top float line and the seine was taken to shore for processing.

After a seine sweep was completed, the seine was rinsed in a 30-gal tub until all material was
removed. The contents of the tub then were filtered through a 500-pum sieve bucket and placed
in a pre-labeled sample jar containing 10% formalin . Samples were subsequently transferred to
70% ethanol. Larval fish from each sample were identified to species (or the lowest possible
taxon) and enumerated. These samples were picked, sorted, and identified by trained OCDWEP

personnel.

Larval light traps were deployed in conjunction with the seining effort. The light traps were set
at night on the same dates as the larval seine sampling, in the proximity of a paired seine
sampling location and in water deep enough for proper functioning. The construction and

operation of the light trap are described in Section 2.1.1. The light traps were deployed for
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approximately 4 hours. The light trap samples were handled and processed the same as the seine

catches.

2.1.3 Juvenile Fish Sampling

Juvenile fish sampling in Onondaga Lake during 2001 was conducted by trained OCDWEP
personnel and generally followed the procedures outlined in the NYSDEC Centrarchid Sampling
Manual (1989). Four sampling events were completed: mid-August (9" — 13"), late August
(22™ - 23"), early September (4™ — 6™), and late September (21*' — 24™). The stratified random
sampling design used for littoral larval seining also was used for juvenile fish seining. The lake
was divided into five strata based on habitat (Figure 2.1-3), with three sites sampled within each
of the five strata, for a total of 15 sampling sites. The samples consisted of a one-quarter-circle
(45°) sweep of a 50 ft (15.2m) x 4 ft (1.2 m), %-inch (0.64 cm) mesh bag seine dragged in <2 m

of water.

During sampling, one brail of the seine was held on shore and the other end was extended
perpendicular to shore. Holding the in-shore brail stationary, the lakeward brail was swept to
shore. After the single haul was completed at a site, the fish were identified by a fisheries
biologist and counted. A minimum of 10 individuals of each species at each site was measured
for length. Unknown species were preserved in a 10% formalin solution and identified at a later
date. Smaller (<30 mm long) bluegill and pumpkinseed sunfish were nearly indistinguishable
from each other; therefore all young-of-year sunfish were lumped (in the field) into the category
of “Lepomis spp.”

2.1.4 Adult Fish Sampling

Fish were sampled by boat electrofishing conducted by trained OCDWEP personnel within the
littoral zone of Onondaga Lake. General procedures outlined in the NYSDEC Centrarchid
Sampling Manual (1989) were followed. The electrofishing survey was conducted once in the
spring (May 9-11) and twice in the fall (September 17-19 and October 22-24). The lake’s littoral
zone was divided into 24 equal-length segments, or transects (Figure 2.1-4). The electrofishing

boat was run parallel to shore along each transect, and the actual electrofishing time to cover

12
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each transect was recorded. The entire shoreline was sampled, as the end of one transect was the
beginning of the next. Sampling occurred at night (from Y2 hoﬁr after sunset to 2 hour before
sunrise). The electrofishing unit (Smith-Root Type GPP 9.0) was set at a pulsed DC frequency
of 120, 340 volts, and 21 to 25 amps.

Transects were sampled in one of two ways. For odd-numbered transects, all fish species seen
were captured and processed, as described below. For even-numbered transects, all fish were
netted; however, only the gamefish were retained for processing, while non-game fish were

released. The following species were considered gamefish for this purpose.

Largemouth bass White crappie
Smallmouth bass Brown bullhead
Walleye Yellow bullhead

Yellow perch Channel catfish

Bluegill All esocids (pike family)
Pumpkinseed Rock bass

Black crappie All salmonids (trout)

Fish collected for processing were identified to species, measured for total length (nearest mm)
and, for the October samples, weighed (nearest g). For samples in which small to moderate
numbers of fish were collected, all fish were measured. For samples in which high numbers of
one or more species were collected, subsampling was conducted in the following manner. Thirty
randomly selected fish of each species were measured for length and weight (October only), and
the remaining fish were identified to species and counted only. All carp and gizzard shad
occurring in large schools were visually estimated without actually collecting the fish to

minimize catch mortality and to facilitate processing of the catch.

Adult gamefish in good condition also were tagged with a numbered Floy tag. The Floy tags
were labeled with information directing anyone recovering a tagged fish to contact the
OCDWERP so information on the species, location/date of capture, and size of the fish could be

obtained. Scale samples were collected for smallmouth bass, largemouth bass, walleye, rock
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bass, yellow perch, white perch, bluegill, pumpkinseed, gizzard shad and black crappie during
fall sampling from the first 10 adults of each species collected per transect. The goal was to
collect a minimum of 30 samples per species for each of the two fall sampling events. Scale
samples were collected from the side of the fish, below the lateral line and under the tip of the

pectoral fin.

Littoral Nesting Survey

Fish nests were counted along 24 transects distributed around the lake’s littoral zone on June 7,
2001. Establishment of transects is described under Section 2.1.4, since the same transects also
were used as boat electrofishing stations. Date of the survey was determined based on water
temperature (between 60 and 65°F), water clarity (ability to see bottom in 2 m of water), and
weather conditions (sunny and calm). Nests in each section were counted by maneuvering a
small boat at constant speed, parallel to shore, in a single transect over 1 m of water. One
observer wearing polarized sunglasses stood on an elevated platform at the front of the boat,
reporting the number of nests observed and, if possible, the species guarding those nests. A

second person recorded the observation data, while a third person piloted the boat. -

Physical/Chemical Sampling

Conditions at each collection site were recorded prior to sampling. Items recorded included
location, weather conditions, personnel, time, date, water clarity (good, moderate, poor), water
temperature, dissolved oxygen concentration, conductivity, pH, and redox potential. The water-
quality measurements were made at a depth of 1 m for the littoral sampling sites and at 0.5-m
intervals from surface to bottom at pelagic sampling locations. Habitat variables were recorded
for each sampling location and included substrate (% composition of the three most dominant
types, €.g. mud, cobble or oncolites), cover (structural and vegetative), and water depth. These
recorded variables varied by gear type: substrate, cover, and depth for seining; cover and depth
for electrofishing; and cover and substrate for the nesting survey. Data were recorded on field

sampling sheets at the time of sampling and later entered into a database by County personnel.
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Table 2.1-1 Comparison of elements of the 2000 and 2001 Onondaga Lake Fisheries Assessment Programs.

2

biweekly 3 depths (1, 3, 5-m) at 6
Pelagic larvae Miller trawl 2000 May-July (7 surveys) |transects in 2 basins (N,S) 252
: monthly 3 depths (1, 3, 5-m) at /
Miller trawl 2001 May-July (3 surveys) |transect in 2 basins (N,S) 18
monthly 3 depths (1, 3, 5-m) at /
Light trap 2001 May-July (3 surveys) |transect in 2 basins (N,S) 18
biweekly |3 reps at each of 3 sites in
Littoral larvae 10-m seine 2000 May-July (7 surveys) 5 shoreline strata 315
. monthly
10-m seine 2001 May-July (3 surveys) |1 site at 5 shoreline strata 15
monthly
Light trap 2001 May-July (3 surveys) |1 site at 5 shoreline strata 15
every 3 weeks |3 reps at each of 3 sites in
Juvenile seine 50-ft seine 2000 May-September (7 surveys) 5 shoreline strata 315
‘ biweekly (4
50-ft seine 2001 August-September surveys) |3 sites at 5 shoreline strata| 60
' 4-0 sites at > shoreline
strata (total 24 sites)-- | 72 (36 for
May, September, 3 monthly | forage fish not counted at|  forage
Adult electrofishing | boat shocker 2000 October surveys 12 sites species)
4-0 sites at 5 shoreline
. strata (total 24 sites)-- | 72 (36 for
May, September, 3 monthly | forage fish not counted at| forage
boat shocker 2001 October surveys 12 sites species)
variable-mesh May, September, 3 monthly ,
Adult gill netting gill nets 2000 October surveys 1 net in 2 basins (N,S) 6
variable-mesh
gill nets 2001 not done not done not done 0
Littoral fish nesting
survey visual counts 2000 June 1 survey 24 sections 24
visual counts 2001 June [ survey 24 sections 24
15




North Basin Trawl

N

South Basin Trawl

Note: Map not to scale

Legend

Figure 2.1-1. Pelagic larval trawl
locations in Onondaga Lake

«— during 2001.
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Stratum 5
Northeast Shore

Oncolite N
Medium Energy
Stratum 4

Stratum 1 Mid-lake, East Shore
Northwest Shore Oncolite

Oncolite _High Energy

Low Energy

Stratum 2 Stratum 3

Southwest Shore South Shore
Wasfebeds Fine Sediment
Medium Energy

Note = Map not to scale

Figure 2.1-3. Location and description
of strata sampled in Onondaga Lake
during 2001.
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Stratum 5

Northeast Shore N
3 Oncolite
‘ Medium Energy
2 &
/ AF
7 GF
1
GF
8 AF ﬂ: Stratum 4
Stratum 1 Mid-lake, East Shore
Northwest Shor GF Oncolite
Oncolite 10 AF High Energy
Low Energy 22
AF
11 GF
12 AF
Stratum 2 20
AF
Southwest Shore i gtrat:ghf%
Wastebeds X OBt ore 1&

Medium Energy

Fine Sediment GF
High Energy \ \L
14 AF

Note: Map not to scale

Legend

Figure 2.1-4. Boat electrofishing
transect locations in Onondaga
/ Transect Borders Lake during 2001.

AF = All Fish transects
GF = Gamefish Transects
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2.2 DATA ANALYSIS
2.2.1 Relative Abundance

Relative abundance for pelagic larvae sampled with Miller high-speed trawls was calculated as
the number of larvae/m®. The cross-sectional area of the trawl mouth opening and the estimated
amount of water sampled from the flow meter readings were used to estimate volume sampled in
m>. CPUE or density is the number of fish in a tow divided by the volume sampled. Difference
in the proportional species composition of the Miller trawl catch vs. the pelagic light trap catch,
and the littoral seine catch vs. the littoral light trap catch, were tested using chi-square analysis.
The null hypothesis for this comparison was no significant difference between the catch and
composition of the light traps versus the Miller trawls and littoral seines. The proposal was to
utilize light traps in place of the Miller trawls and littoral seines to assess the larval fish
community. The similarities of the catch in the Miller trawl! vs. the pelagic light trap, and the
littoral seine vs. the littoral light trap, were expressed in terms of an index of proportional

similarity (PS) (Brower et al. 1990), according to the formula:

PS = Z [lowest percentage for species between the two gears]

Littoral larvae or juvenile seine CPUE was calculated as the number of fish per seine haul.

Littoral or pelagic light trap CPUE was calculated as the number of fish captured per hour. The
recorded length of time that each light trap was set (approximately 4 hours) represented the

number of sampling hours and was divided into the fish catch.

Electrofishing CPUE was calculated as the number of fish per hour of electrofishing.

number of seconds recorded for each electrofishing run was converted to a fraction of an hour
and divided into the fish catch to give the number of fish per hour. When calculating average
CPUE values, gamefish (see Section 2.1.4) and non-gamefish had to be treated separately.
Gamefish were collected at all 24 transects per survey, while non-game species were only

collected at 12 transects. Therefore, only the 12 transects at which all fish, including non-
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gamefish, were counted could be used to calculate CPUE for non-game species. Complete
results are presented in Appendix A.

The CPUE by age group (spring yearling, fall fingerling [i.e., young-of-the-year (YOY)], and
older fish) for largemouth bass and smallmouth bass utilized the size cutoffs from the 2000
study, except for spring yearling smallmouth bass. The length frequency distribution for spring
smallmouth bass in 2001 indicated that 180 mm would be a more appropriate maximum length
cutoff for yearlings in 2001 study than the 200 mm cutoff used in year 2000 (Figures 2.2-1 and
2.2-2). The total number of bass in the appropriate length category was summed and divided by
the effort for the season (spring or fall) to give catch-per-hour estimates.

222 Length, Weight, Condition, and Relative Weight

Mean total lengths and associated standard errors were calculated at the level desired (e.g. site,

stratum, date) for each species by life stage.

The condition factor calculations used linear regression analysis of log weight plotted against log
length, using each fish of the selected species as a data point. The slope of the resulting
regression equation value of the equation log w = log a +b (log I) (where 1 = length and w =
weight) is the “b” condition factor. Species collected in the electrofishing study and included in
the analysis of condition factors were bluegill, pumpkinseed, smallmouth bass, and largemouth
bass. Condition factors were also calculated for largemouth bass and smallmouth bass from the

Jjuvenile seine survey.

Relative weight (W;) values were calculated by gear for the same species as used for the
condition factor estimates. Published species-specific “standard weight” values (Anderson and
Neumann 1996, Bister et al. 2000) were divided into the actual measured weight and multiplied
by 100 to give the relative weight for each fish. Average relative weights and the associated

standard error then were calculated for each species of interest.
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Length frequency histograms were plotted for all species having 20 or more individual fish
captured by electrofishing and measured in 2001

2.2.3 Juvenile Growth Rates

Instantaneous growth rate was calculated for juveniles (YOY) of the following species:
tessellated darter, banded killifish, yellow perch, white perch, bluntnose minnow, gizzard shad,
largemouth bass, Lepomis sp., pumpkinseed, and smallmouth bass. Instantaneous growth rates
(G) were calculated for each sampling site and stratum, and for the whole lake, according to the
formula G = In (I, / lp), where 1y and I, are the mean lengths of YOY for a particular species in
August and September, respectively.

2.2.4 Proportional Stock Density and Relative Stock Density

Proportional stock density (PSD) and relative stock density (RSD) indices were calculated for
black crappie, bluegill, largemouth bass, pumpkinseed, and smallmouth bass from the
electrofishing study. PSD is the number of fish that are of a “quality size” or longer, divided by
the number of fish that are of a “stock size” or larger multiplied by 100. RSD is the number of
fish larger than a specified size (e.g., “preferred” size), divided by the number of stock size fish
and multiplied by 100. PSD and RSD give an indication of the recreational fishing opportunities
in a lake for a given species. It also can suggest inter- and intra-specific competition dynamics if

strong patterns emerge.
The PSD and RSD values were based on length categories provided in Anderson and Neumann

(1996). RSD values were calculated for largemouth bass of 381 and 457 mm and smallmouth
bass of 305, 356, and 457 mm.
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The size categories used for calculation of PSD and RSD for each species were:

Largemouth bass 200 mm 381 mm 457 mm (18 inches)
(8 inches) . ) (15 inches)

Smallmouth bass 180 mm 280 mm 356 mm 305 mm (12 inches)
(7 inches) (11 inches) (14 inches) | 457 mm (18 inches)

Bluegill 80 mm 153 mm 203 mm
(3 inches) 6 inches) (8 inches)
Pumpkinseed 80 mm

(3 inches)

1Y

2.2.5 Community Indices

Community indices used in this report included total number of fish caught, species richness

(number of species), and the Shannon-Weiner index. The number of fish caught and the species

richness values are the sums of the respective variables.

The Shannon-Weiner index is

calculated as H' = X p; log p; where p; is the proportion of the fish of species (i) in the total catch.

All three of these indices can provide insight into whether progress is being made towards the

Onondaga Lake restoration goals. A significant change in the number of species, catch rates and

the Shannon-Weiner value could be indicative of improvement in Onondaga Lake.
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3.0 RESULTS

The results of the 2001 fisheries sampling program are summarized in this section, and
comparisons are made to data collected during the 2000 program, where appropriate. Due to
changes in several components of the monitoring program comparisons between year 2000 and
2001 are not a major empbhasis of this study. Data from individual samples or sampling locations
in 2001 are presented in Appendix Tables 1 through 13.

3.1 PELAGIC AND LITTORAL LARVAL FISH SURVEYS

For simplicity, the results of the pelagic and littoral larval fish surveys are expressed in terms of
the number of “larvae” caught, whereas the catch could consist of the early juvenile life stage of
fish, in addition to the larval life stage. Upon review of larval fish identified in 2000 by the
Colorado State Larval Fish Laboratory two larvae identified as white bass have been re-
identified as actually being one white perch and one Morone sp. These two fish were the only
“white bass” captured in any of the sampling gears and for all life history stages in 2000. As
such, the overall species richness for 2000 is now 32 instead of 33 and the larvae richness is now
18 instead of 19.

3.1.1 Species Composition

A total of 626 larval fish representing 12 species was collected in the combined pelagic and
littoral sampling efforts in Onondaga Lake during 2001 (Tables 3.1-1 and 3.1-2). This represents
a decline in the overall catch and number of species from 2000 (16,567 larvae and 18 species).
The lower number of larval fish captured in 2001 was the result of less intensive sampling
compared to the year 2000 program (252 pelagic samples in 2000 vs. 36 in 2001; 315 littoral
samples in 2000 vs. 30 in 2001). The lower number of species in 2001 also may be an artifact of
fewer samples. An increased number of samples would increase the probability of encountering

the more uncommon taxa.

Common carp was the most commonly captured species in 2001, representing 45% of the

combined catch of the larval fish gear (Figure 3.1-1). Gizzard shad represented 23% of this total
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catch, Lepomis spp. represented 11%, and white sucker and brook silverside each represented
9%. Yellow perch, pumpkinseed, freshwater drum, golden shiner, white perch, largemouth bass
and johnny darter together comprised the remaining 3% of the total catch.

Direct comparisons of the total catch data between the years 2000 and 2001 are difficult due to
differences in identification level and sampling methods (inclusion of light traps in 2001). Figure
3.1-2A & B includes data only from the Miller trawl (common to both years) and standardizes
the level of taxonomic identification in order to make such a comparison. The pelagic larval fish
community was similar in both years, with members of the herring family dominating the catch
(70-76% of the total catch; Figure 3.1-2A & B). Littoral seines showed the same four species
being most abundant in 2001 as in 2000, but in different proportions (Figure 312C&D). In
2001, carp dominated the catch (58%) while white sucker, brook silversides and Lepomis spp.
were nearly equally represented (12 to 14%). In 2000, Lepomis and brook silverside had
comprised 88% of the catch, while carp and white sucker each represented only 3%.

3.1.2 Species Diversity and Richness

The Shannon-Weiner species diversity index, calculated for all larval fish samples combined,
was 0.71 in 2001 (Table 3.1-3). The diversity indices from pelagic trawl tows and littoral seines
alone were similar to the year 2000 results from each gear type (Table 3.1-3). Comparison of
light trap diversity versus trawls and seines in 2001, however, yielded differing results. The
species diversity in the pelagic light trap catches (0.59) was higher than in pelagic trawls (0.42),
while diversity in littoral light traps (0.39) was lower than in littoral seines (0.54). These
relatively low diversity values resulted from a preponderance of individuals in relatively few,

dominating species.

Species richness (total number of species) for larval fish in 2001 was 12, compared to 18 in year
2000 (Table 3.1-4). The lower richness in 2001 was likely attributable to fewer samples
collected than in 2000. Despite the smaller number of samples collected in 2001, the pelagic
tows in 2001 captured one more species than in 2000 (six compared to five). Littoral seines,

however, captured 10 fewer species in 2001 (eight) than in 2000 (18). Together, the pelagic and
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littoral light traps in 2001 captured two fewer species than did pelagic trawl and littoral seines
combined. Littoral light traps captured more species (six) than did pelagic light traps (four).

3.1.3 Relative Abundance

The mean CPUE for all species combined in 2001 was lower than in year 2000 for both the
pelagic trawls (0.77/m’ vs. 3.25/m>) and the littoral seines (27/haul vs. 43/haul) (Figure 3.1-3A &
B). CPUE for most species also was lower in 2001 than year 2000; the exceptions to this were
for yellow perch in pelagic trawls (Figure 3.1-3A) and for carp and white sucker in littoral seines
(Figure 3.1-3B). Some of the observed differences in CPUE may have been due to the reduced
sampling effort in 2001, which resulted in fewer replicates and sampling events (every other
week in 2000, monthly in 2001; Table 2.1-1).

Littoral light traps caught almost 13 times as many fish per hour than did pelagic light traps
(Figure 3.1-4). All species captured in light traps, with the exception of yellow perch, were
captured at higher rates in littoral light traps than in }Selagic ones. Assmﬁing that light traps
sample the pelagic and littoral zones with equal efficiency, these results indicate that larval fish
are more concentrated in the littoral zone of the lake than in the pelagic zone. This result is
consistent with the fact that the larvae of many species inhabit shallow and calm water areas of

lakes and rivers (Backiel and Welcomme 1980).

Although CPUE units fundamentally differ for light traps, Miller trawls and seines, the relative
abundance of individual species based on CPUE can be compared among the gear types. While
keeping in mind the very small sample sizes involved, the pelagic samples from the Miller trawl
and the pelagic light trap appeared to be similar in that gizzard shad and yellow perch are
common species in both gears (Figure 3.1-5A). However, carp and Lepomis spp. comprised a
larger percentage of the light trap catch than of the trawl catch. When analyzed by a chi-square
test, the proportional species composition differed significantly between the Miller trawl catch
and the pelagic light trap catch (Table 3.1-5).
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In the littoral zone, only the relative abundance of Lepomis spp. was similar between the seine
and the light trap catches (Figure 3.1-5B). Like the pelagic sampling gears, the proportional
species composition differed significantly between the littoral seine catch and the littoral light
trap catch (Table 3.1-5). The difference in species composition between the littoral seine catch
and the littoral light trap catch was even more pronounced than between the two pelagic larval
gear types, as indicated by a proportional similarity index of only 0.261 compared to the
proportional similarity index of 0.455 for the Miller trawl and pelagic light trap catches (Table
3.1-5).

As discussed previously, the small sample sizes preclude making confident statements regarding
comparisons between the light traps and the other two gear types. Given that the there were
notable differences in the composition of the catch between gear types and one of the goals of
this monitoring program is to describe the fish community it would be valuable to keep all three
gear types. A study examining the relative selectivity’s of Miller trawls and light traps suggests
that larval sampling programs utilize a mix of passive and active gear to alleviate bias (Gregory
and Powles 1988)

Differences in species composition within the littoral light trap and seine catches may have been
due to the timing of sampling; seining occurred in daylight and traps were fished at night. Diel
onshore and offshore movements could explain these differences, particularly the absence of

gizzard shad from the daytime seine samples.

28



Table 3.1-1.

Total catch of larval fish during 2001 in the pelagic and littoral zones

using Miller High speed trawls, larval fish seines and light traps.

Pelagic Littoral Entire Lake
Species Total Catch Total Catch Total Catch
Light Light
_;l‘rawl Trft Seine Tmf All gear
Carp - 3 238 36 277
Gizzard shad 23 5 - 117 145
White sucker 2 - 56 - 58
Brook silverside - - 57 A 57
Bluegill 1 i 46 7 54
Yellow perch 4 3 8 . 15
Pumpkinseed - -4 2 6 12
Freshwater drum 1 R M 2
Golden shiner = - 2 e 2
White perch 2 - - . | 2
Largemouth bass . . 1 1 1 1
Johnny darter - - - 1
Total 33 15 410 168 626

Table 3.1-2.

CPUE of larval fish by species in each sampling gear used in the 2001

larval fish program. Note that direct comparison of CPUE for different
sampling gears is not appropriate (i.e. light traps vs. trawls) due to

differing units of effort.
Pelagic | Littoral Pelagic Littoral
Species Light Light
Trap Trap Trawl Seine
(#/Hr) (#/Hr) (#/m®) (#/Haul)
0.05 0.56 - 15.8
. 0.08 1.77 0.49 -
' - - 0.07 3.7
Brook silverside - - - 38
| Bluegill - 0.12. 0.01 i 3.1
Yellow perch 0.05 - 0.14 0.5
0.03 0.09 - 0.1
- 0.02 - 0.01 -
Golden shiner - . - 01
White perch ey Ll : 0.04 .
o - 002 - ="
- - . 0.1
L 0.20 2.58 0.77 27.30

29



Table 3.1.3.  Shannon-Weiner diversity indices for larval fish in all sampling gear types
in 2001 and 2000. NC=not calculated. Note: no light traps were used in
2000.
Pelagic | Felagic Littoral | Littoral All
Light . Light
Tows Seines Samples
Traps Traps
2001 Shannon- |4 448 | () 507 0.543 0.388 | 0.7084
Weiner Diversity
2000 Shannon-
Weiner Diversity 0.37 ) 0.58 ) NC

Table 3.1.4.  Species richness for larval fish in all sampling gear types in 2001 and
2000. Note that in 2000 larval fish were identified to the family through
species levels depending on the organism, while in 2001 all fish were
identified to species. The species richness for 2000 takes into account the
number of distinct species identified.

Pelagic | © fi';gic Littoral LL?:,::' All
Tows Traps Seines Traps Samples

2001 Species

Richness 6 4 9 & 12

2000 Species | | |

Richness 5 : RN 18 ) 19
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Table 3.1-5. Proportional similarity analysis of whole lake larval survey catches to compare
gear types in the 2001 Onondaga Lake AMP.

Gizzard shad 23 69.70 izzard shad 5 33.33
Yellow perch 4 12.12 Pumpkinseed 4 26.67
White perch 2 6.06 Carp 3 20.00
Freshwater drum 1 3.03 Yellow perch 3 20.00
White sucker 2 6.06 Bluegill 0 0.00
Bluegill 1 3.03 Freshwater drum 0 0.00
Carp 0 0.00 White perch 0 0.00
Pumpkinseed 0 0.00 White sucker 0 0.00
Proportional similarity between Miller high-speed trawls and larval light traps = 0.455
Chi-Square test (2 x 4)

Overall chi-square value = 16.64
P-value = 0.0008
Degrees of freedom =3

Carp . Gizzard shad 117 69.64
Brook silverside 57 13.90 Carp . 36 21.43
White sucker 56 13.66 Bluegill 7 4.17
Bluegill 46 11.22 Pumpkinseed 6 3.57
Yellow perch 8 1.95 Freshwater dram 1 0.60
Golden shiner 2 0.49 Largemouth bass 1 0.60
Pumpkinseed 2 0.49 Brook silverside 0 0.00
Johnny darter 1 0.24 Golden shiner 0 0.00
Freshwater drum 0 0.00 Johnny darter 0 0.00
Gizzard shad 0 0.00 White sucker 0 0.00
Largemouth bass 0 0.00 Yellow perch 0 0.00
Proportional similarity between larval seines and larval light traps = 0.261

Chi-Square test (2 x 6)

Overall chi-square value = 338.0
P-value = 0.0000

Degrees of freedom = 5§
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A CPUE in Pelagic Trawls, 2000 and 2001

Figure 3.1-3. CPUE of selected taxa captured in pelagic Miller High Speed Trawls
and littoral larval seines in 2001 and 2000.
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CPUE in Light Traps, 2001
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Pelagic Trawls and Pelagic Light Trap Community Structure, 2001
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Figure 3.

Littoral Seines and Littoral Light Trap Community Structure, 2001
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1-5. Spuciﬂs_r:crmpmitiﬂn of fish larvae captured by larval light traps versus Miller High
Speed Trawls and seines in 2001 (N is the number of fish captured).
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3.2 JUVENILE FISH SEINING

Although seining in the littoral zone of Onondaga Lake targeted the juvenile (young-of-the-year
of YOY) life stage, the catch also included adult or non-YOY fish. The following section
addresses only those fish determined to be YOY, based on length frequency data for each species
and sampling month. The breakdown of the seine catch by YOY and non-YOY is presented in
Table 3.2-1.

3.2.1 Species Composition

A total of 8163 YOY fish, representing 18 species (Lepomis consisting of bluegill and
pumpkinseed), were collected by littoral seining in 2001 (Table 3.2-2). Lepomis (68%) was by
far the most abundant species, with gizzard shad (19%) also being common. Of the remaining
16 species, only yellow perch (4.0%), largemouth bass (3.1%), and smalimouth bass (2.4%)
comprised more than 1% of the total catch. In 2000, gizzard shad represented 66% of the catch,
and Lepomis spp. represented 24% of the catch (Figure 3.2-1). The apparent reversal in the
relative abundance of vthese two species appeared to be related to increased abundance of
Lepomis spp. rather than to decreased abundance of gizzard shad. The dominance of Lepomis
spp. in 2001 closely resembled the community structure in 1993 and 1994, when Lepomis spp.
represented 60% and 91% of the total YOY catch (Arrigo 1998) (Figure 3.2-1). The presence of
substantial numbers of yellow perch YOY in 2001 was also noteworthy, as they were not

captured in year 2000.

Fisheries surveys between 1991 and 2001 have found a total of 26 fish species occurring as YOY
in Onondaga Lake (Table 3.2-3). Of these 26 species, only Lepomis (bluegill and pumpkinseed),
largemouth bass, banded killifish, and white sucker were caught in every survey throughout this
time, while 11 species were captured in only one of the six surveys. Lepomis, gizzard shad,
yellow perch and largemouth bass apparently are the most productive species consistently
reproducing in the lake, contributing more than 1% of the YOY catches in at least four of the
surveys. While always present, the white sucker most likely spawns in tributaries to the lake and
not within the lake itself.
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In most years, two species (e.g., Lepomis and gizzard shad) typically have dominated the YOY
catch. The presence of YOY yellow perch has been sporadic annually; they were absent from
catches in two of the six survey years. Although YOY smallmouth bass were caught in most
years, their numbers increased in 2000 and 2001 to represent over 1% of the total catch. The
apparent increase in abundance of YOY smallmouth bass in the 2000 and 2001 was corroborated
by the 2000 and 2001 nesting surveys confirming spawning activity, whereas no spawning
activity was observed in the 1990’s (Arrigo 1998).

The two species most frequently captured during larval sampling, Lepomis spp. and gizzard shad,
were examined in terms of their spatial distribution as YOY (Figure 3.2-2). Most Lepomis were
found in Strata 3 and 4 (south and southeast shores) in both 2001 and 2000 (Figure 3.2-2A and
B). Stratum 2, characterized by wastebeds, produced very few YOY Lepomis in either year,
presumably due to the lack of appropriate spawning and nursery habitat. Almost the entire catch
of gizzard shad came from Strata 2 and 3, i.e., primarily within the south basin of the lake, in
both 2001 and 2000 (Figure 3.2-2C and D).

3.2.2 Species Diversity and Richness

For 2001, the Shannon-Weiner species diversity index for YOY within the entire lake was 0.47,
with indices for individual strata ranging from 0.21 to 0.51 (Figure 3.2-3A). For 2000, the
diversity index for the entire lake was 0.73, with indices for individual strata ranging from 0.31
to 0.58 (Figure 3.2-3A). The relatively low diversity values in both years are a result of the
dominance of Lepomis and gizzard shad. Although diversity within strata varied considerably
between years, Stratum 2 (wastebeds) had the lowest diversify in both years.

The species richness value for YOY fish in 2001 was 18, compared to 14 species collected in
2000 (Figure 3.2-3B). In fact, more species were collected in 2001 than in any of the five
previous surveys (range 7 to 16, Table 3.2-3). Four species were collected in 2001 that had'{;;zn
previously found as YOY: tessellated darter, bluntnose minnow, Johnny darter and longnose
dace. Eight species found as YOY in previous years were not caught in 2001 and included

longnose gar, northern hogsucker, alewife, rock bass, rainbow smelt, northern pike, freshwater
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drum, and black crappie. Most of the species missing during 2001 could be considered
uncommon or rare, and thus might not have been caught due to the reduced sampling effort in
2001 compared to 2000.

YOY yellow perch were collected in substantial numbers in 2001 but were completely absent
from catches in 2000. This probably indicates successful reproduction for yellow perch during
2001, while there may have been reproductive failure for yellow perch during 2000.

The pattern of species richness among the five strata seen during 2001 resembled that seen in
2000 (Figure 3.2-3B). Most strata had 10 to 15 species, except for Stratum 2, where the number

of species caught was only eight in 2001 and six in 2000. The habitat in Stratum 2 is
characterized as wastebeds.

The overall increase in richness and decrease in diversity from 2000 to 2001 is due to the greater

dominance of a few species in 2001 that ameliorated the affect of increased number of species in

the diversity measure.

3.2.3 Relative Abundance

The mean CPUE for all species combined in August and September 2001 of 136/haul was 67%
more than during the same months in 2000 (83/haul) (Figure 3.2-4), largely the result of an
increase for Lepomis spp. (92/haul in 2001, compared to 13/haul in 2000). Other species
showing an increased CPUE in 2001 included yellow perch (5.6/haul vs. O/haul), largemouth
bass (4.3/haul vs. 0.8/haul) and smallmouth bass (3.3/haul vs. 1.9/haul) (Figure 3.2-4). Gizzard
shad CPUE declined from 58/haul to 26/haul. The changes from 2000 to 2001 may reflect

vanability in reproductive success.

3.2.4 Length, Relative Weight, Condition and Growth Rates

Lepomis spp., largemouth bass, smallmouth bass, and gizzard shad were larger in August 2001
than in August 2000 (Figure 3.2-5A). Largemouth bass showed the greatest difference in size,
averaging about 36% larger in August 2001 compared to August 2000. Lepomis spp.,
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smallmouth bass, and gizzard shad were 29%, 23%, and 10% larger in 2001 than in 2000,

respectively.

Differences in average size between years may be due to factors including time of spawning,
temperature, forage availability, size-selective predation, and inter- and intra-specific
competition. Water temperature data from Onondaga County’s monitoring buoy (depth of 2 m)
indicated that 2001 may have been warmer than 2000 during the critical time for spawning and
growth (May-August) (Figure 3.2-5B). The warmer water temperatures in May and June 2001
could have allowed earlier spawning than in year 2000, thus allowing more growth time prior to
capture in August. OCDWEP personnel observed large numbers of fish nests in the lake starting
in mid-May 2001, while nests were not observed in 2000 until early June. The increased water
temperatures in 2001 also may have improved the food availability and growth rates for YOY
fish.

Relative weight (W;) can be used to compare growth conditions temporally or spatially. In
general fish in good condition have a W, of about 100 (Anderson and Neumann 1996). When W,
is substantially below 100, problems may exist in food or feeding conditions. When values are
well above 100, prey may be overabundant (Anderson and Neumann 1996). The comparison of
these metrics for YOY bass over time will help to determine the changes in relative fitness of

bass over the course of the AMP.

The W, for largemouth bass and smallmouth bass YOY in 2001 varied little by stratum.
Largemouth bass W, averaged 114, indicating that the population was in better than average
condition (Figure 3.2-6A&B). Smallmouth bass mean W; in 2001 was 95, also indicating that

they are in generally good condition.

Another measure of growth conditions for fish is the condition factor, which is the slope of a
length-weight regression. Typically values are near 3.0 for fish (Anderson and Neumann 1996).
The condition factor for YOY largemouth bass was consistent among strata and averaged 2.9
(Figure 3.2-6C). Condition factor values for smallmouth bass however varied by stratum, with
values of 2.2 for Stratum 2 (SW shore) and 2.1 for Stratum 4 (SE shore) being lower than for the
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other three strata (range of 2.8 to 3.3). This may indicate that areas of the lake do not provide the
same feeding opportunities or habitat for smallmouth bass.

Lakewide W; for YOY largemouth bass and smallmouth bass was 22% and 25% lower,
respectively, in 2001 than in 2000 (Figure 3.2-6). Likewise, lakewide condition factor values for
largemouth bass and smallmouth bass YOY were 12% and 6% lower, respectively, in 2001 than
in 2000 (Figure 3.2-6). These differences may indicate density dependent effects, since the YOY
population size of both species in 2001 was apparently much larger than in 2000 (2.4 times
larger for smallmouth bass and 4.1 times larger for largemouth bass). An increase in population
density may have increased intra-specific competition for food and decreased individual fish
foraging success, thus leading to poorer average condition of the individual fish (Van Den Avyle
1993).

Instantaneous growth rate (G) is the rate of change in size (total length) over a given time
interval. Length data were available from August and September in 2001 to calculate G. Growth
rates vary naturally between years and can be affected by many factors, including density-
dependent factors (e.g., food competition) or density-independent factors (e.g., temperature).
Trends in growth rates over many years may help illustrate any impacts of Metro upgrade
measures on the YOY community and/or help to explain observed differences in the community.

Instantaneous growth rates in 2000 and 2001 are presented for selected species in Figure 3.2-7.

For the three species where comparable data were available in both years, two (smallmouth bass
and Lepomis spp.) grew at slower rates in 2001 than in 2000 and one (gizzard shad) grew at a
faster rate. Both species that grew more slowly in 2001 were 2 to 7 times more abundant in 2001
than in 2000. Conversely, gizzard shad was half as abundant in 2001 than year 2000. Density-
dependent factors may have influenced growth rates, in addition to condition and relative weight,
as previously discussed. Even though YOY largemouth bass and smallmouth bass were larger in
August 2001 than in August 2000 earlier nest building and spawning may have more than offset
the slower growth rate in 2001.
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Tahle 4.2-1. Species cuplured by year and thear spawning characteristics .
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4.3 RECREATIONAL FISIIING OPPORTUNITIES

Ten of the 14 specics considered to be gamefish in the AMP were canght in the 2001

electrofishing survey:

Largemouth bass Brown bullhead
Smallmouth bass Yellow purch
Walleye Black crappie
Bluegill MNorthern pike
Pumpkinsecd Rock bass

These 10 species accounted for 29.2% of the total CPUE, compared to 12 species and 17.3% of
the cateh for the 2000 clectrofishing survey (Table 3.3-1). The most abundant gamefish i both
surveys were yellow perch and bluegill. Other gamefish species contributing more than 1% of

the total CPUE in 2001 were largemouth bass, pumpkinseed, and smallmouth bass,

In order to compare the abundance of gamefish in Onondaga Lake to that for other New York
State lakes, the mean CPUE for six gamefish species in during 2001 clectrofishing is compared
lo statistics presentad by Brooking et al. (2001a) lor Canadarago Lake (Otsego County) in the

table below:

Species= | Capadaragolake | ©  Onondagalake2001
T Range of GPUE (fish/hour) 1 Mean CPUE (fish/hour)
I.argecmouth bass . 4.8-149.2 . 6.49
Smallmouth bass 1.1-18.8 11.36

Walleye 11.0-44.3 1.31

£ Bluegill 16.0-60.0 21.28
Pumpkinseed i 23.0-46.0 15.34
Yellow perch 26.0-77.10 24.20

Canadarago Lake is similar in size and mean depth (2,000 acres and 23 {1, NYSDEC 1986) Lo
Onondaga Lake (2,965 acres and 36 {1, Effler 1996). Bascd on their relative zbundancs during

2001, the recreational opportunity alforded by Onondaga Lake should be similar to what 15
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available in Canadarago Lake for three of the six species (larpemaouth bass, smallmouth bass and
blucgill) and only slightly less than in Canadarago Lake for yellow perch. Canadarago Lake

appears to have more pumpkinseeds and walleye than does Onondaga Lake.

Brooking et al. (2001b) compiled electrofishing CPUE data, using lhc same cellection

pracedures as used on Onondaga Lake, from five additional New York State Jakes, as prescated

below:

S g St R_a!i;:gg-_q'f-CI*UE-ifﬁltles-"';'_:,_5_ s

Species | Tindley | Sixtown ' |  Cayuta .| ' Eaton ;-iSwinging | Ongndaga

o Co T pakes o Pondc | oiDake i Brook:t | Bridge <. Lake

L”%fif:‘”'h 13.1 101220 | 221347 | 337524 | 27117 6.49

| : ]

S““"‘;LT:“&‘ 166 0.6 0 6390 24 6-26.4 11.36
Walleye 72 | 118275 20225 | 2342 1.1-8.4 1.31
Bluegill 67.0 121.0-127.0 | 395.0-608.0 | 160.0-215.0 | 72.0-272.0 21.78

Pumpkinsced | 105.0 | 141.0-417.0 | 144.0-162.0 | 76.0-125.0 | 9.0-130 | 1534

Yellow perch |_105.0 | 237.0765.0 | 7.0-2950 | 32.0.60.0 | 41.0-89.0 | 2420 |
| Black crappie 76.0 2.0-60 | 30190 | 4060 4.0-9.0 | 0.20 _

Based solely an electrofishing CPUE in 2001, six of the seven gamciish species listed above
appear to be less abundant in Onondaga Lake, and therefore possibly provide less recreational
fishing opportunily, than in almost all of the other lakcs or reservoirs. The spocies that is the
exception is smallmoulh bass, whose abundance in Onondaga Lake is similar to or better than

that in all of the other lakes and rescrvoirs except Swinging Bridge Reservoir.

NYSDEC classifies largemouth bass population densities partly based on CPUE of fish <10
inches (NYSDEC 1989). CPUE <&.0 indicates a low population densily, 8.0-20.0 indicates &
moderate density, and »20.0 indicatcs high density. The 2001 Onondaga Lake CPUE estimate
for larpemeuth bass <10 inches long was 2.8 fish/hour in the spring and 0.32 fish/hour m the fall,
indicating a low population density. The table above supports this classification, whore
Onondaga Lake's larpemonth bass catch rates were lower than for four ol (he five comparison

lakes.

k9




NYSDEC (1989) also classifies smallmouth bass population densities partly based on CPUE of
fish <10 inches, CPUE <1.5 indicates a low population density, 1.5-4.0 indicates a moderate
density, and 4.0 indicates high-density. The 2001 Onondaga Lake catch rate of smallmouth
bass <10 inches was 6.2 fish/hour in the spring and 1.4 fish/hour in the fall. This catch rate 1n
the spring would indicate a high-densily population, whereas the caich rate i the fall would
indicate a low to moderate density. The high catch rale for spring is supported by the Onondaga
I.ake average CPUE for all smallmouth bass being higher than three of the five lakes considered
by Brooking et al. (2001b).

Data from boat clectrofishing surveys conducted by NYSDEC dunng the 1990z in Otisco Lake,
one of the smaller Finger Lakes located in southwestern Onondaga County, were obtained from
NYSDEC (1A and EcoLogic 2001). ‘These surveys specifically targeted walleye, a species that
has been stocked in Otisco Lake by the NYSDEC. CPUE for walleve from Oisco Lake ranged
from 6.5 fish/hour (25 fish collected) in 1992 to 56.9 fishihour (408 fish collected) in 1997.
Mean CPUE for the six surveys conducted from 1992 through 1997 was 28.4 fish/hour. The
Onondapga Lake 'F\-’H.].'E.}-'E ;mtch inn 2001 w;as an average of 1,31 fish/hour, down slightly from the
1.84 in vear 2000, Walleye are not being stocked into Onondaga Lake, thus accounting for the
lower walleve caich rate than for Otisca Lake. However, the walleye CPUE lor Onondaga Lake
is similar to that recorded for Cross Lake (1.7 walleyethour; TA and TeoLogic 2001), which also
is not stocked. The limited fishing opportunity for walleye in Onendaga Lake therefore might be
considered to be typical for a lake in which walleye are neither naturally propagating nor stocked
yel are connceted to other waterhodies where walleye are present. Both Cross and Onondaga
Lakes likely reccive their walleye from other cormected water bodies, such as Oneida Lake,

where they are either stocked or reproduce naturally.

In sumnmary, Onondaga Lake provides recreational fishing for a wide range of gamefish spocics
that is comparable to scveral lakes in New York State, but with the possible sxception of
smallmouth bass, the catch tate for these specics presently may bhe lower than in many of the

lakes. An angler diary program is presently underway in Onondapz T.ake to determine the
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recreational use of the lake by fishermen. As water guality improves and lhese pametish species

hecome betler cstablished, recreational fishing could be cxpected to improve as well.
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Appendix Table 1. Estimated pelagic Miller high-speed trawl fish density from
the 2001 Omondaga Lake AMP by date, basin, and depth.
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Appendix Table 2. Pelapic larval light trap catch-per-pnit-¢ffort from the 2001
Onondaga Lake AMP by date, basin, and depth.
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1372000 Marh 5 FPumpkinseed 023
Averagn (53
Besin average i03
&13/2001 South I Pumplinseed (.57
Gizzard shal 2.25
Average (.43
B 152001 South 3 Pumpkinsecl 0.28
6/13/2001 South 3 {0
Lasin qverage 38
72200 Larth 1 0.0
20 Marth 3 0.00
T125200 Marth 5 0.0
Basin average 0o
T2/ Sonth 1 Q.00
F12/2001 South 3 Q.00
701272001 South 5 .00
o fasin quergge .60

North bovin averuze 0,34 Species Avergee CHLE

Sowth basin averags .15 (hzrard shad .03
§omnvergs 0.29 Pampkinsced 0,08
3 m averoge 14 Yellow perch 0.0
3 moaveruge (.05 Carp 0.00




Appendix Table 3. Estimated littoral larval fish catch-per-seine haul from the 2001
Onondaga Lake ANP by daie, site, and specics.

%% i HE o S s S
L7001 1 Wine Mile Yellow perch 2
White sucker
Average LF
5T2001 2 Coni FRL While sucker 1
SAT2001 3 Mistri While sucker s
AATA01 4 hdarin: White sucker 4
SATEN0L 5 Willow Fay White sucker &4
Yellow perch 4
Average 24
£114/2001 1 Time hdile Clurp 23
el 4
Pumpkinseed |
Average 313
G 1200 1 2 Corm P Wellow perch 2
B/ LA/RIND ] 3 Melm : a
& 1 A200 1 4 Murina Camp 47
Johnmy darter 1
Average 246
G/14/2001 5 Whillow [lay Carp b
While sucker 1
- Averdwe 43
L2001 I Mine hiite Hrook silverside 25
Pumpkinseed 1
Averars i3
FL200] 2 Com. Pt Hrook sibversides 8
F2001 3 hetro Cam 4
Brook sitversids z
Folden shiner L
Averagmz 2.2
TAL2000 4 Marina Carp S0
Erook silverside 14
Species unkmawn 12
Golden shiner |
Averoge mz
F1172001] 5 Willow Lay Bluzgill 4z
Drook silverdide 4
Averige 230
Sl Lacation Average CFPUE Soectes Average CITLE
i Mine Mile ER N Carp 159
5 Willow Hay 214 Brock silverside 33
3 Metrn 19.3 Whide sucker 3.7
2 Conmn Pt 17.5 [Tl 31
4 Maring 11 Y ellow perch 04
Giolden shiner a1
Pumphkinzesd 0.1
Johnmy dader i1

M e



Appendix Table 4. Littoral larval Light trap catch-per-unit-effort fram the 2041
{Inondaga Lake AMP by date, basia, and depth.

SO0 1 :
5172001 p Caorm, I'f. 0,00
ST 3 Metro (.01
3172001 4 Ilarina 0,04
317/2001 5 Willowr Bay 0.04)
~ Lette average Gog

/1412001 1 Nine Milc Gizeard shad 24.09
Carp 1.86

Pumipkinsecd 1.36

Averaee 0z

&/ 14/2001 i Corm. Pt. Carp 0.47
Gizzard shad 0.273

Average 035

G 44200H ] Mot Carp 0.24
& 4200] 4 Marina Carp T8
&/ 14/2001 3 Willow Bay Czrard shad .26
Carp 0,90

Larpemonth hass 22

Average 113

fate querage 294

TS0 | Mine Mile : 000
TL2001 2 Corm. Pt Bluegill 052
WLTS2001 3 Mol Q.00
TLE2001 4 Marina Y]
LN 5 Willow Bay Blucpill 1.23
Carp 053

Freshwaler drum 0.27

Average 7

Dezder aovereayre .38

&ite Lacation Average densiry Sneciag Average density

i Mine Mile 9.77 Gizzard shad 1.77

5 Willow Bay 1.84 Carp 0.56

A Marina 0.78 Bluegill 0.12

2 Corm. Pr. 0.41 Pumplinseed .09

3 Memo .08 Freshowrater dmm - 002
Largemonth bass a2

s



Appendix Table 5. Species compaosition of the littoral larvae surveys in ihe 2001 Onendaga Lake AMP by gear type.

S

i d i)

Crp

Gizzard shad

| 1
I Brook silverside 25 ; 1 Carp 17
1 Bluegill 4 3.25 1 Pumpkinsead 6 445
1 Purnpkinsieed 2 1.63 2 Blusgill 2 40.00
1 Yellow perch 2 1.63 2 Carp 2 400040
1 White sucker 1 081 2 Gizzard shad 1 20.00
2 Brook silverside e 72.73 3 Camp I
. Yellow perch 2 1618 4 Carp wo
2 Whike sucker 1 BOs 5 Gizzard shad 4 4348
i} Whitc sucker 3 41.67 = Carp G 26,09
2 Carp 4 3333 5 Bluegiil 5 2174
k! Brook silverside 2 l6.67 5 Freshwater drum 1 435
3 Gulden shiner 1 2.33 B Largemouth bass 1 4.35
a4 Carp 127 8508 Whaole lake Gizzzrd shad 17 Go.Gs
4 Urook silverside I Il.18 Whole lake Clam a4 2143
E | White sucker 4 248 Whole lake " Bluegill 7 4.17
& Gulden shiner 1 ral Whole lake Pumnpkingeed 6 357
4 Johmny darler i .62 Whole lake  Freshwater drum 1 0.60
5 White sucker 45 45435 Whole lake  Latgemouth bass 1 0,60
3 1ihepill 42 43142 B
5 Carp % £.08
5 Brook silverside 4 4.0
5 Yellow perch 4 4.04

Whele lake Carp | 238 5805 |

Whale lake  Brook silversida X! 13.90

Whale fake White sucker 56 1566

Whole lake Bluegill 4G 11.22

Whaole lake Yellow perch a 1.95

‘Whole lake Cinlden shiner 2 0.2%

Whole lake Pumpkinsesd 2 (.49

Whole lake lobnny darter ] 0.2




Appendix Table 6. Species compasition of the pelagie larvae surveys in the 2001 Onondaga Take ANP by basin,
deplly, and gear type.

| (rizzard shad ] #5.71 i L Gizzard shad 4 ;
| White perch g 14.29 Morth )3 Yellowperck 3 42,86
3 Frestraater drm | 525 Mol 3 Prmmkingeed 1
Neeth 3 Cizzard shad 11 6875 | Morth S Carp 3 )
Narth 3 Whte perch 1 625 South i Pumpkinseed 2 £6.67
Merth 3 Yellow perch 3 |&.73 South | (Fizzard shed | 35333
Nordh 5 Glzzard saad 5 62.50 South 3 Pumpkinsced 1
Maorth 5 Jhite sucker 2 2500 Morth Al TPumpkinseed 3 75.00
Mortn 5 Yellovw perch 1 1250 | Morth All Gizzard shad 4 36.36
| Souty 1  Bluegill | " Narth All Carp 3 21.27
South 3 Gizzard shad Bt Nerth All Yellow perch 3 27.27
Mosth All Gizzard shad 22 75.E6 Scuth All Crizzard shad 1 25.00
North Al Yelonw perch 4 13.79 Souta all Pumpkinseed 1 9.09
Morth All White perch 2 607 Whole lake (Gizzard shad 5 1333
Narth All Freshwater drumn o 348 |Whele lake Pumpkinsced 4 16.67
Whals lake Cizzard shaidl 23 69.70 Whole lake Carp 3 20.00
Whals lake Yellow perch i 12,12 Whole lake Yellow perch 3 20.00
Whole lake White perch 2 .06
Whole lake White sucker 2 £.06
Whle lake Bluegill 1 3.03
Whals lake Freshwater drum 1 103
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Appendix Table 8. Instantaneous growth rate of YOY fish species sampled in the 2001
Ouondapa County AMP juvenile scine survey by location.

Tursseliuted durfer Sreatum 1 Site 3 0.0z Fapamis op. Stratum 1 Site | 0T1T
Whale lake 0,041 Siralum 1 Site 2 hanz
Stratum 1 Site 3 0007
Handed EHLIsh Siratum 2 Site 2 0182 Stratum 2 Sie 2 196
Stralum 5 Site X (1330 Smatum } Site 3 0.0
Whels lake 0378 Smatum 3 Suc 1 0184
Stratum 3 Site 2 0,113
Yeilow perch Seratum T Site 1 112 Stratumm 3 Sife 3 15
Soratunm 1 Site 3 -0.040 Stratums 4 Site | 0074
Smatum 3 Site 2 L1585 Stratum 4 Sie 3 L13E
Srratum $ Site 3 0,003 Straturn 5 Site | 0251
Smatum 1 avg, 0,035 Stratum 5 Sus 2 0034
Whole lake 0.124 Stritun 5 Bile 3 055
Whole lake 107
Mekity perck Whale lake 0.951 Stratum 1 ave, 0061
Stratum 2 avp, (LOG6G
Blurtrase minmene Whole lake 0135 Straturn 3 avy. R
- Stratum 4 avp. (LE00
Gizgard shuid Suutwn 4 Site 3 - DaE Straium b avg, 0,142
Whole lake 07RO Fumpkinseed Stratm 1 Site 1 0240
Hfraum 4 Sige 2 01435
Largewmounth base Strarum 1 i ] (295 Stramm 4 Sies 3 0.6065
Armatiom 1 Fite 2 0,360 Stravuin & ave, (I
Statum 1 Site 3 0.105 . Whalelake (.087
Stratwm 3 S ] 0040 Smeirlimeoath Dose Sfratunn 1 Site { 0303
Siratum 3 Silc 2 0374 Srratugm 2 5ite 3 (.254
Stratum 3 i 3 0191 Slratuan 3 Site 2 0202
Siratum 4 Site 1 G671 Epramurm 4 Sire 1 (L543
Stratum 4 Site 2 k303 Slratun 4 Sife 2 0273
” sSiratum 4 Bie 3 241 Srratuim & Sie ] 0.2%3
Stratum 4 Sim 1 nrET Sfratun 3 Site 2 02E7
siratum § B 2 ] Srratum 3 Sire 3 (L.521
Strabiem 5 Sime 5 R TIAT] Shaluin & avi, O4GE
Stralum 1 uvg. 253 Srratem 3 ave, 367
Stratutn 3 2vg. 1201 Whole lake (1556
Stratum 4 avg. hatn
Strulur 5 uvg. {224
Wiolc lake 0359




Appentdix Table 2. Community structure of the 2000 Cnandaga Lake AMP juvenile scine catches by lacation.

1N 7 HpHEl [ ATLES P
Steatum | Site | 2 Bluegill T DA Siratum 3 Site 1 43 Randed killifizh 247%
. 1 Blunmose minmew [1.24%, 3 RBlunmase ninaow i.18%
1 PBrown hallhead D.2a%, 3 Droowrk: stiverside (.18%%
1 Comman cam H.24% 33 Emgrald shiner 187
3 Uolden shiner {173% 1053 tG1zzard shad 67 949
I Iphnny darter 0.24% 9 Cuolden shiner 54%
4l Lagemouth bass [4.56% t Lar gemouth buss 1h36%
i 3 Tepomis sp. TEAE% 289 Lepomis sp. LRI
1 Lapperch 0.24% 12 Lagperch 2%
1 Mumplonsesd TA3% 1 Langnase dace 0.06%
& Srxallmauth hass 1.45% 2 Murepkinseed 0 [ 2%
1 Tesscllated darter 0. 24% 22 White perch 133%
1 While suckor 24% 197 Yellow perch 11.738%
g Yellow perch 2.18% Fotal 1671 o 100005
Tiotal 4132 1000055 Straturm 3 Sile 2 17 Damded kiliifish 208
Srratum 1 Site 3 I Bended killifizh 0.22% 13 Blucgill 38
1 Bluegiil 0.22% i Eluntnose minnow 0. 16%
4 Fmesald shimer [5E% 2 Bk stlvenside 0,32%
z Golden shiner 0a9%: 3 Gizzard shad 045%
] rpemouth hass 219 3 Gield e zhines (.45%
425 Lepormiz sp. 930055 25 Largemauth hass LR
i Pumpkinsecd L, 420 Lepormis sp. C8 0% -
3 Srzallnuwuth bass 0.66%0 b Logpereh T9%,
G Yellow pareh P21% 19 Pumpkinseed 3.02%
Toml HRT ) 100.00% | 51 Smalleouth Lass 0%
Seratum | Sie 3 FE Banded killifish 320% 3 White perci 0.48%
7 Brousk zihverzide (L870% 2 White sucher 0.52%
13 Largemouth bass | 11 53 Yellow porch 874
[ Lepoiz sp, ] 3% Lol ni [0
& Leeperch eI Stralurn 3 Sie 3 iz Tanded killifish ENEES
3 Fumpkinscad A% 2 Iluntnase pinnow 018
1 Srnullmouth bass 0t4% 43 Largomonth bass 376
: Tessellalad daner 1.11%% 1027 Lepomis sp. Sl
4 Whiter sughe 50N z Smallmouth bass 0.18%
4 Yellever perch 53 I Whils sucker .05y
ol 2 T 0% 8 Yellow prrch 072%
Statum 2 Sne 1 k] Randud killtish 6.69%  |Total . 1117 | O0.01%
4 Dircok silveside |.45% Stsanum 4 Site 1 3 Banced killifish 345%
00 {iizzard shad Q0.42% 1 RBlonlpose nannow D.Ugs
s Largemouth: bass 00 306% 5 Brook silvarside 35
& Lepum:s ap. [T l Cizzard shad MRS
ol 352 100.00% 1 Crolden shiner L0Ew
Sirwtum 2 Hite 2 3 Banded killifish 0,193 | 4 Largementh lmss 1.84%
H Brook silverside 0.96% 1129 Lepamis sp. RN
1 Golden shingr 0.96% o Lazmerch 0775
- Targemouth bass 3EE, 1 Smallmouh baks 107
2 Lenamnis sp ZHE19%, i Tessellated darter .05
a Emellmouth bass TEEY q While perch 0655
1 Yellaw perch 0 G63s 1 Vlite suckes HEEL 2
Tustal 04 Ly ity a6 Wellow pach 2.76%,
Stiatum T Bile 3 131 Fanded kiliihsh Td58% Tatal 13413 1000
L] trzeard shad 1.972%
1 Gulden shiner DA%
5 largeanonth bags 2.458%
29 Lepomis s, 14.249%
1] Smalleouck heas 4935,
i White perch r49%%
X Fellww porch (1 99%,
Tetal 203 HER iR




Appendiz Tabhle 9. Continned.
) Fhrele hirke spocios compasiiion
vrluer swmmad spatially and tamparally

Simatum & Sic 2 1 Danded kikifisy 0.76% Banded killifish 35 a1l
1 Errerald shiner (.76% Rluegill 4 03y
2 folden shiner 1530 Dluntmase minnaw a 010
13 Lurgemouth bass 5025 Decok silverside 50 0.57
167 Lepumis 5p. B1A5% Brock stickichack 1 0.0l
4 Prsipikinsesd 305 EBrpwn bulihead 2 0z
3 Smeallmauth hass 23 Cloqriemion corp 2 Q.02
Tolal 131 100.00% Emerald shiner i3 .43
Stranem 4 Sita 3 iz Banded killifish &.08% Gizrard shad 1563 1782
2 Blucyii 0335 Galden shiner 34 0339
1 Rlontmose minnow 0.16% Johnny darter I 0,01
2 (Hrzand shad 0335, Lergemuouth bass Z36 2.92
11 Galdén shiner 1 8i% Lepomus sp. 5540 63le
23 Larpemouth bass 1.78% Lagperch 35 G40
5la Lpommis sp. 4730 Lonpnose dace 1 L1
14 Pumphingred 230% lMumpkinseed B4 (.56
! Smallancuth bess 0. 145 Rock bass 1 .01
2 Fellorw perc 13355 Smmallmoeth bags L5y 243
Tuowl ey 100008 Tesselluted dacler 1d 011
Stratim 5 Site | I Barded killifish 2.05% “White perch 37 042
4 Eluegtl 1.37% White sucker G 0.1
14 P granath buoss LR L Yellow parch 334 1Al
220 Lepornis s T534% Tatal BRI 100,00
I Logperch 0.34%
22 Pumpkinsead AR
I Rock bass 0.34%%
23 Smallmouth bazs TR,
Towl L S L0.00%
Simuium 5 Silc 2 g Bandad killifzh E58%
P Braok sibverside 0 33
L Lirook sdckishack 43%%
5 Lergemaouth bazs el 1
146 Lepomis sp. 67.24%
4 Purnpkinseed 2165
32 Sraadbinon iy bass L3S,
Tots]l 5 1600.00%,
Swatum 5 Hite 1 38 Banded kuliifizh 17 %
i Brown bullhead 0.50%%
! Conmmun camp 00,3004
1 Cenatcien sliinse 0300
d [armemcuth bass A7
232 Lepomis sp. TN
Zl Emelimouth bass 6.38%
B White perch AR
4 Yellow perch 1.23%4
Toml 320 00 G0 %



Appendix Table 10. Catch-per-unit efforl by location and manth of the 2001 Onondaga [ake AMP jovenile seine study.

Siratura 2 Site |

YOy e |
Ave. CPUR bl

]_arg-.’:m&l:lh bass

Aduit 1.0 Blusglt Sratum 1 Site ] YO 1.0 Bluegil
Avg. CIUL 0.5 Ave CPUE 0i ]
Strstum | il L oY Rl Whire sueker Stratum 1 Site | Jure 10 Eluntnns minnaw
Avg. CPUE 0.3 = Avg. CPUE (.5
Srrzmurn 1 50 1 YO¥ 50,0 Largemoath buss  {Slatom | Sile | Yoy 10 Brown bullhcad
Mg CPLIE 23.0 Avg. CFLIR 0.5
Szt 1 Sie 1 YO 330 Lepornis sp. Strateme T Sz 1 Yoy - Common camp
Avg. CPUE 165 o Avg CPUE 0.3 o
Sirstum 1 oBute Adult 1.0 Logparch Stratiem T Site ] YOy L0 Jotminy darter
Avp, CPUE 05 Ave.CPUE 05
Srratum 1 30 1 YOV L) Fumypkingsed Shrulum 1 Sife 1 YOy EA] Lralden shiner
Avg. CPUE 2.5 Avp. CPLTE 15 .
Adull 3 Purmpkinsoed ESeearum 1 5iee ] YO 1040 Largemoush hass
Avg. CPUE 15 o, Avg. CPUE 50
Combh. Avg. 4.0 Stratim 1 Rite 1 YOy 2BI0 Leporis up.
Stratum 1 Rike 1 vk 4.4 Smzllimouth bass Ave. CPLT 141.0
Avp, CPUE 20 ___ |Etrulum 1 Sie 1 YOy 1.0 Pumpkinzced
Slruturm 1 Ste | YUY 4.4 Yellaw parch Avg CPUE a3
Avp, CTUE 24 Adall 14 Fumnprkinseer|
Stramum 1 S 2 Adelt 1.4 Fanded kitlifizh Avg UPUE 05
(I Avp. CPLE 5 ] Comls, g 1.0
Smamrm 1 Site 2 Adult L0 Rluepill Stratum T Sate 1 YOY 20 Srewallimownh bass
_ Ave. CPUE 05 Avp CPUUE 10
Sratum 1 Bite 2 Adult R Erreraid shiner |Smame L Site | VO 1.0 Tessellated darter
 Avg. CPUE z, _ Avg UPUE 0.5
Sipafuen | Sile 7 YO &) Largemouth bass  [atramn | Site | FOY a0 Yellow perch
i ; . A CPUR 30 . A Ave, CIPUE 2.
Steatuers | Spie 3 YO 620 Lepamiz sp. |ratum 1 Site 2 YOy L. Liolden shinor
Ave OFUE 1810 Ave. CPUE 0.5
Stratum 1 S 2 Adult 24 P inises) Adult Lo Colden shiner
o Ahwe CPUE 10 Aovp CPUE 0y
Stratum 1 Site 2 WY 30 Ymailmeuth bazs Comdr. Avp. 1.0
o Avg, CI'UE 1.5 Stratum 1 Sig 2 Fioys 4.0 Largremouth hass
Sradum 1 Sie 2 Y &0 Yellow perah B Avg UPUE 2.0 st
Avg. CPLIT 14 Srratur | Site 2 YO 03.0 Lapoimis gp.
Steatam 1 Sile 3 Al 3.0 Banded iiiifish Avg CPUE 31.5
Avp CPIIR L5 FRrannmn 1 Rite 2 T YOy 24 Fumphinsesd
Stratum | Sie 2 Yo ER Lingenuth buss Avg, CPUL 1.0
1 Avg UPUE 4.0 Adult 1.0 Tumpkinsced
Stratum | Site 3 YO gL Lepomis sp. Ave CPLTR {45
Avg CPUE 1903 | _ Comb A 1.5
Stratum | Site 3 TOY LU Logpénch Stratum | Sile 3 YOy B0 Banded kafitish
Avg. CPLIF 03 o Avg CFUE a0
Strufum T Sie 3 Tuw, 10 Rreallinouth bass Adult 4.0 Eanded kiliifish
o Avg. CBUE 0.5 Avg. CPUE 7
Stratunt 1 Site 3 WO 1.4 Feszellzted darer Crmb. A 1640
o Avg. CPUE 0.5 - [steum USne 3 Adult 7D Braak silverside
Stratum 1 Site 3 pLELY 40 White sucker L Avg DFUE 3.3
Avp. PLE 24 Stratum 1 il 3 O 2l Lurgernouth bass
Strum 1 Sie 3 Y 2.0 ¥allaw perch Avg CTUE 24
Avp CRUL 3] Steahun | Site 3 YOy 270 Legpomis sp.
i 3 Hite | Adult | en Fnoded kililish . Avg, CFUR 1333 e
I Avg. UEUE 3.4 stratum 1 Site 3 Adult X lopperch
Amatim 2 Rite 8 Adult w0 Drook silverside | Avg CPUE 25 .
Ave CPUE L8| Siratum 1 Site 3 YOy X Pumplinzzed
sirauwm 2 ite | YOV KL Gureard shad avy. CPLE 13
Ave CPUE 2500 )




Appendix Table 10. Continued,

! = Lt o b XL R AEE &
Stratur 4 Site 3 YOy 1.4 Crizmard shad Stz 4 Site 3 YO 13540 Lepomis sp.
Axg, CPUE 5 " Avg OPLUER 075 -
Stratum 4 Hite 2 YO¥ 20,0 Largemouth Bass  §Strararm 4 Siwe 3 YO 114 Pumpkinzerd
i _hwe CEUE L0 o ] o Avg, CPUE 33 |
Stratuim 4 Site 3 Yo 3210 Lepumis =p Slutumm 4 Sife 3 YL 1.0 smzlimouin bags
ave. PUFR 190.5 ) g, CPLE 0.3 . ]
Sramm 4 Sie 2 YOy 24 Pumpkinsesd Stratum 4 Site 3 Yy 24 Wellow perch
Ave CPUE 140 Avg CPUE 1.J
Adult 140 Furrpkinges)| Stratoin 5 Site | Aadull &0 Banded killifish
Ave. CPUE 0.5 Ave CPUE B i
Conth. Avg. 1.5 Stratum 3 Site | Yor 20 Dluegill
Swawm 5SSl Aduis 1.0 Fluegill e Avg CFUE L0 _
Avp, CPLIE 1.0 Stratum 5 Site | Y a0 Larpgamonth bass
Sirlum 5 Sie 1 YOy 10.0 Largermouth bass Avg. PR 5
Avp. CPUE 20 o Stratum 5 Site | oy 1750 Leporms zp.
Stratum 5 Site 1 o 450 Lepomis sp. Avg. UPUE S5
Ave. CPIE x5 Shatum 5 Sile | Sdull 1. Lagperch
Sumlum 3 Sine 1  Adult 15.0 Fumpkinsesd Ave CFLE 0% o
= AVELCEUE B0 Straturn 5 Site | o 4.0 Fumipkinseed
Smatum 5 Site | Y 1541 Smallmouth bass Avg CPUE .0
- Avp, CPULE 1.5 Stratees 5 Rite [ Al LAk Brock bess
Stradum 5 Sile 2 YOy 2.4 Banded killifish o Avp. {FIIE 0.5
Avp CPLIE 10 Straier 3 i | YO LRI Smallmeoth hass
[$iratom 3 Site 2 YOy 244 Brock silverside Avg CPUE 4.t
. Avg. CPUE 12.0 o Stratwe § Site 2 Yoy 2@ Banded kiliiGzh
Stratum 3 Site 2 Adluli S Bunded lallilisk Ave, CPUER 1.0 e
- CAvp CPLIR .5 . Slraiume s e 3 Addule 1.0 Brook sfickleback
Siralum 3 Hite 2 Yoy in Largemeuth Tres A DPLE L5
- Ave. CPUE 0.2 _ISmam 5 Siw 2 Yoy 41 Langernull poss
Stratam 3 Sits 2 YRy T Lepomis sp. Avp. CPUE 20
Ava. CPUE 35 Strwum 5 S 2 YOY 149.0 Lepamiz &p.
Srufum 3 Sue 2 Aduh 20 Purrirkinsecd _Awe CPUE V4.5
n __ AwE CPUE 1.0 Stratum 5 Hite 2 YOy in Pumpkinseed
Srraaum 5 Site 2 Yoy 2310 Emrallmmouth bass Avz CPUL i
o Avg, CPUE 11.5 Shatum 3 Site 2 YOy a0 Emallmauth hass
Seaum £ Site 3 WO B Largemainh bass Ava CPUE 4.5
5 Ava CPUR a0 e Siratlum 3 Hile 3 YOy 170 Banded killifish
Stealyin 2 e 3 YOy 10400 Lepramis sp. Mg CPUE 55
. Ao, CPLIE S0 o Al 414 Bunded killifish
Stratum § Site 3 YOy 204 Smallmauth bass Avg CPLIE A
- _ Avp CRUF ne o= Comb. dvp, 5.0 n
Stratura 5 Hite 3 YO 1.4 Yellow peich Slratum 3 Sie 3 YOy £ Drown bullhead
Avg. CFUE 0.5 i Avg UPUE 05 o .
: Stratom 5 Site 3 YOy 1.4 Commmwn cerp
Lake CPLE 2119  Awm OFTIR 04 —
$retem 3 Sie 3 YOY 4 Cinlden shiner
s A CPUE 43
Strziume 5 St 3 Yoy 1.4 Lergemmauth bass
Avg. CFUR 0.5
Sradom > Sae 3 WY 132.0 Lepomis sp.
Avg CPUE 64
St S Rite 3 YOy 1.0 Yrnslimaouth busy
: Ave. UPLTE .3 I |
Strepum & 5ue 3 Oy 20 White perch
= Aoeg, CPUE 1.0
Szatam 5 8e 3 YOy 30 Tellew perch
A, CPUE 1.5
lake CPUL 69,4




Appoodix Table 10, Continned.

. H i
Stratum 2 it 1 ] Lepomis sp. Srratuin 1 She 3
Ave DPUE 0 ) Ava. CPUR in
Slrstam F S ? YOy 0 Banded killifish Acduld LKL Tezscllored daner
Avg. CPUE Lo nvg CPUE 0.3
Addull T4 Banded killifish Comilr Avg. 1.5
Avg UFUE 105 Slrsbue 1 Sile 3 Y i Yellow perch
Comb. Avg 115 ! L
Swratury 2 Bite 2 Adult n Erook gilvesside  [Stratum 2 Site | 310 Handed killifish
A, CFLIE 05 Avg. CPLUE 13.3 o
Stratun d Sie 3 Yy 4.0 Largenmutl sy [Simlem 2 Site 2 Yy 4.0 Danded killifish
I Avg, CPUE L0 ) Avg. CPUE 2.0
Srratum 2 Site 2 oy 15.6 Lepemis sp. Adult 46,0 Bznded killifish
Avg. CFUE 78 Avg CPUE 230
Stratum 2 Sipe 2 Yoy 3a Smzllmouth bass Comb. Avn. 250 o
Ave CRUE 1.5 - Stratum 2 Site 2 Aclull 1o Golden shiner
Strztum 2 Site 3 Aduilt 730 EBanded killifish Ay CPUE 05 1o
_ Avp CPUE 6.5 | Sramum 2 Site 2 Yoy .0 Lepomis sp.
Siramem 2 Sive 3 YO ) Larpetmemh bass Ave. TP 3.0 = )
& Avg CPUE 25 Shitarn 2 Site T YUY 1.0 Yellow presch
Steatam: 2 Site 3 YO 2340 Lapomis 5p. __ Awe CIUE 0.5
. Ave, CFUR 1.3 Swatm 2 Sited  Adult X! Banded killifish
Stratum 2 Site 3 WY o0 Smalimouth Tass Mg CEUE 3.0 -
AvE, C?UE_ 4.5 Siraium 2 Boe 3 YOy LX) Grivzmerd shel
Straturn 3 Eie VoY Lo Rlunmose minmow _Ave CPULR i :
Avg. CPUE (B Stratum 2 Site 3 Acluli [R1] Gobden shiner
Aol L. Tl ntnase iminrow s Avg, CPUL 0.3
Avg. CTUE G5 Srapum 2 Be 3 Yoy .0 Lepomrs 5o,
o Crnirely. vy | Ik ~ Ave CMLE iu ) miE
Straturs 3 Site | Aerlielt 330 Coeraldshine:r  [Simtom 7 S 3 YOy Lo Sitiallinonti lurss
Ave CFUE  14s i Ave. CPUE 65
Seeatiam 3 Bite 1 Oy NIRRT Liizzard shad (Stratum 2 Site 3 Addalt M, Whitz pereh
_ svp CFUE 526,35 Avg CPUE 0.5 -
Stratum 3 Sie | YOy B0 Giolden shiner  fSmamm 2 Sie 3 YOy 24 Yellow porch |
Aave. CPUE A0 Avp. CFUR B o il
Siretum 2 Sive | YO¥ 14 Largemeuth bass [Stramm 3 Site | Adul 410 Danded killifish |
= ’ Ave UPUE 0.5 Avg. CIUE 3.5 .
Siratung 1 Nae | YOV 1950 Lapamis zp. Srratum 3 Site Adult 1 Blinmaose mintew
_ AvL.CPUF 5wy e Avg CPUE 05
Stratum 3 Sie | Aalel 12.9 Lappeach Slratum 3 Sie & Adel 30 Hrowk salverside
= Avg. CPUD 1.1 ) Avg CPIE 15
Stemwm 3 Sie | YOy BT Tumpicineesd  |Swatam 3 Site | YOy 1. Golden shirer
; A CHLE |.|:l_ g _Avg CPUE 0.5
Stratoen 3 it ] Yay 0 Whate perch Swarwrn } Site | YOy A Largemouth kg
k - Ave. CMUE 110 _ A DFLIL 23 ;
Stratur 3 Sie | Yoy 197.0 Yellow peveds |Steatum 3 Site 1 Yoy 91.0 Pepamis sp.
Avg CPUE Fh.5 Avg. CPUR 454 -
Atradume 3 Eite 2 Adult 90 Bznded killifish  }Smamum 3 Sie | Yoy L Longnose dace
R o 4.5 Avg. CTUE © G5
Steaum 5 Site 2 Sudulr 1.0 Bluatause minmew [Smtum 3 Sie 2 Adult an Han:ded killiFish
Avg. CFUE 0.5 N Ao, CFUR an
Stizlum 3 e 2 Adul: 24 Beook stheerside  |Stratemn 3 Rite 2 Yy 150 Bl
N Avpe UFUE 1.0 —— Avg CPUL H :
Stratum 3 Sie X YOy 3.0 {hezard shad St 3 Site 2 YO 14 Galden shines
| . A CFE 1.5 Avg CFUE L% .
Srram: 3 Site 2 LY 230 Larpremcah Bass | Serammn 7 Kine 7 WO s Largemensh Boag
. g, CTUTE 115 - Avp UFLI= 1.0
Staim 3 Sie 3 TYOY 412.0 Lepomiis ap.
Swer CPUE 2080




Appendix Table 10, Continued.

Avi CPUE

Straturm 3 Sie 2 Aduit 50 Logpeaach Siratum 3 Sie 2 YOy 17.0 Eepomie sp.
A CFUR 2.5 Ave CFLUE 8.5 ]
Strotum 3 Bpm 2 YOT L. Furepkinseed Stralurn 3 Sile 2 Yy 15.4 Pumpkinseed
Avp CFPLE {5 Avp CPUER G0 i
Stratlum ¥ Sile X Ty 47.0 Soallwf bass  §Stralum 3 Sile 2 Yoy 4.0 Smallmeuth bass
Avp CFLE 215 Avp. CPLUR 2.0 :
Slratum 3 Sile 2 YOV 24 While sacker {Stmtum 3 Sile 2 YOy 15.0 Vellow perch
Avp CFLIE LA} Ave. CFUER 8.0 =
Shralum 3 Sile 2 YUY ig Whits perch Sirum 3 Sile 3 Adult .0 Dzrded killifish
 Awp CPLIR L3 __ Awe CFLIE 40 N
Strawm 3 Sued YOY 6.0 TYellow perch |Stretom: 2 Site 3 YOY 3.0 Largemcuth bass
Ave. CFIIR JEXY . Avg. CPUER 1.5
Steatom 3 Sile 3 Audube 0 Baunded killifish  fSirsture 2 Site 3 YOy 18.0 Lepomis £p,
Avz, CPUR 13.4 Ave, CPUE a0
Stratum 3 Jite 1 WY ig Blunthose mimwwr §S0aton 4 Site | Aadull 200 Banded killifizh
Avg, CFUT 0:5 . Avg. CPULR 10.0
Aault (T Bluntmase minnow |Stabun 4 Sie § Adull S0 Brook silverids
Avp CPUE 15 Avg, CPUS 4.0 !
I __C‘E:""!J' Avg, 1.0 Shrathinn o Sile | YOy 10 Largomouth bass
Srratum 3 Site 3 Yoy A Largemmouth hass Avg. CPUE 0.5 :
Awp. CPUE 15.5 Slralirm d Bile | YOy 400 Lepatnis sp.
sirzium 3 Site 3 ety L0051 Lapomis sp. . Avg, CPUE 14.5 _
Avg CPUE 504.5 Slraturm 4 Sie | ¥OY 140 Smzkouth bass
Sirztum 3 Sitg 3 YOy o4 Emelimouth hass Avg CFUE 0. =
= Mg UPUE 1.0 Shiatuem 4 Sue | Adult 1.0 Teszellated damer
Strzeum 3 Hiwe 3 Oy 1.1 White sucker Avp CPUR [.5 -
Ay, CPUL 5 Rt 4 Sae 2 Aadull 1.0 Bandzd killifizh
Sl § Site X Oy 2.0 ‘?Eﬂuw perch ) Avp, CI'UE 0.5 E
’ Mg, CFUE 2.0 = Smatum 4 Sitc 2 Adull g " Emerald shines
Straturn 4 Site | YOy 10 DBanded kilifish | Avg. CPUE 0.3
Avp CPUE L[ Ttratum 4 Sit= 2 Adult a0 Golden shiner |
Acdult 24.0 Dended killifdy § : Avg CPUE 1.9
Avp CFUE 2 Slratum 2 Sie 2 YO 10 Largemouth bass
vl Avg i.2.5_ i Avg CPLE .].5
Shamm 4 ¥z | Adult .41 Hlpatnose minnow |Stcatom £ Site 2 YOy 1070 Lazpormiz sp
Avi CPLE 0.3 Avg, CPUE P Jeed ot
Sirawm = Site | Yoy 16 Gizzardshad  |Stratum 4 Sie 2 VOV 40 Pumptanszed
. Avy CPUE 63 Avg. CPUL 40
Hiwum £ St Adult ] Liniden shizer  [Strateme 4 Site 2 YOy 10 Smallmouth bess
Avy CPUE 0.z . Avg. CPUE o5
Auatum 4 Site | Yoy 230 Langemouth bzss  [Stratum 4 it 3 Yoy o nn Banled kilbfish
_ Avg OFUE  ILS - _Avg UPUE 185
Stratwrn 4 Sile | Y 1169050 T.eparmis sp. Biratum 4 Sie 3 YO an e 1Y
) Avp TPLIE =304 Avg CPUE (K13
Szt 4 Sile | YOy ] Layperch Srratum 4 Sie 3 Yoy ) Flumtnose rEnnow
Ay CPLIR 1.1 Ao, CIMUIE 0.3
Adul 24 Loyperen Srraturs 4 Sie 3 YO g Gizzand shad
Ave CPLIE 4.0 o Avg CTUE 0.5
_ Camth, Avg, .0 : Straturm 4 Site 3 YO (] Golden shaner
Stratum 4 Site 1 O o Smalimouth hass ) Avg CTUE £ )
A CPULR 19.5 Stratm 4 Site 3 YO i Lergemaouth dass
Srramr 4 She | O LG White sucke Aveg CPUE L3
Avp CFUE 05
Srranim 4 Sils 1 VOOT ) White perel,
o #Avg. CELE 4.5
Stramm 4 St | YIHY 350 Vellow perch
CAvp CRUE 184 -
Siratum 4 Site 2 T i_a:'gm-in th B
- avg CPULR
Swatum & Sits? Yy Smallanath bass




Appendix Tahle 11. Elecirofishing catch-per-hour from the May 2001
Cnondaga Lake AMP by specics, transect, and fype
of run {ail fish or * gamedish only).

! ! '-Jb i
1 Bhegill 20 2571
1 Browa bullhead 1 4.129
1 Carp 24 120,00
1 Gizzard shad 5 2143
l Largemouth bass 7 30.00
1 Pumpkinseed & af 57
1 Shorthead redhorss 4 17.14
1 Smallmouth bass 12 51.43
1 White perch 19 £1.43
1 White sucker 7 30,00
1 Vellow perch Q 18.57
e Bluegill 15 Y1.15
¥ rowmn hullhaad 2 Q.49
1= Largemouth bass 1 494 .
o ¥ Fumpkinszed 15 71.15
72.% smalimonti bass 1] 4743
¥ Yellow perch 1 4.74
3 Bluegill 23 1017 39
3 Cam 3 9,24
3 Crizzard shad 3 14.01
3 Largemaouth bass 2 R
3 Pempkinseed 20 9339
3 Shorthead redhorze 3 14.01
3 Brmallmouth hass 4 4202
3 While perch 11 31360
] White sucker 19 AB.72
E Yellow perch 10 46,65
4 * Blusgilt 34 146,00
4 * Brvwn bulthzad G 38.60
4% Largemouth bass 1 4.3
4= Pumpkinsced 14 77.33
4% Emallmonth bass 24 103,10
4% Walleye m ] 4.30
4% Yellow perch Fi 30.07
3 Alewifs 2 5.09
3 Blucgill 20 105,17
5 Brown ullhead 3 1215
5 Cam 50 238.45
5 Channel catfish ] 4.04
5 Tarpomenith bass K] F2.1%
3 Longnose ger 1 4.04
5 Pumphkinseed 14 Sn 83
5 Smallmouth bass 11 44 49




Appendix Table 11. Conlinued.

A Walleve 2 g.09
5 White perch 5 20.22
3 White sucker 1 4.04
5 Yellow perch 9 36.40
a* Bluzgill 15 67.25
G- Largemouth bazs B 3587
G Pumpkinseed 3 13.45
(il Smallmouth bass 12 3380
G* Yellow perch 3 22,42
7 Biuegill 13 G290
7 Brown bullhead 1 4.84
¢ Carp ] 2419
7 Gizzard shad 3 14.52
i Targemouth bass 13 62.90
7 Punipkinseed F) 33,87
7 Smallmouth bass I TiAl
7 Whits perch 3 14.52
7 Wellaw perch 4 1935
g Bluegill 1 500
aE Targemoith bass 3 15.00
B Punnpkinseed 5 2500
R* SEmallmonth hazs £ 30000
B Yellow perch ] 25.00
o Flucygill 3 17.01
] Brown Lulthead 2 11.34
9 Carp f 402
9 Gizzard shad 1 5.07
Q Largemouth bass 2 11.34
] Pumplinseed 5 4535
9 Sallznouth buss 3 17.01
9 Figer muskellnge 1 547
9 White perch 2 11.24
Q White sncker M S6.6%9
0 Fellow perch 23 134.29
in=* Largemouth hazs 3 15.4%
i0+* Pumpkinsesd 8 41,14
in* Emallmouih bass 4 D0
n* Yellow perch 8 41.14
11 Blucgill 2 736
11 Brown bullhead 1 1.0
11 Camp 1a 5890
11 Gizzard shad 17 02.58
Il Purnpkinzeed i 11.04
11 Shohead redhcyses 1 368
11 Smaltmouih hazs E 1472

wEyT



Appendix Tahle 11. Continued.

11 Walleye 3 11.04
11 W hite perch i 2945
11 While sucker 22 LIRS
11 Yellow perch 14 31.53
12 ¢ Pumpkinseed 2 114
17= Smialbunguth bass 1 5.07
124 Yellaw perch & 3042
3 Alewife 1 488
13 Brown bullhzad 2 L
13 Carp ig 87.80
13 Grezard shad 13 6l.41
13 Purnpkinseed 2 0.76
13 Shorthead redborse 3 14.63
13 Smallmouth bass I 4.88
13 Whilc perch 11 53.64
13 White sucker 23 112.20
13 Yellow perch 3 1463
14 = Bluezill 5 2314
14* Largemouth hass i 13.88
e Feimnpkinsesd 3 23,14
14 * Sowllinouth bass ] 4,83
Iges Yellow perch 7 32.39
15 Adewile 2 918
15 Tihuepill 3 14.06
T3 Brown bullbead 2 L
15 Carp el 168.75
15 Freshwater drum 3 14.06
15 Crizzard shad g4 208,25
15 Pumpkinsesd 4 18,75
15 While perch 7 32.81
I3 White sucker a 42.19
15 Yellow perch 3 36.73
I+ Yellow perch 2 B £
17 Blucyil] ! 6,06
17 Carp & 030
17 Channecl carfish 1 G000
17 {izzard shad 12 EH=RY
17 Bumpkinseed 2 1212
17 White perch i 1x1a
¢ White sucker i 14,18
17 Wellow perch 7 4242
15 * Pumpkinseed ] ) 4,77
15 * Smzilmouth bass 1 4787
14 * Walleye 1 4,37
15 % Wellow perch 12 3702




Appendix Tahle 11, Continued.

: i 2
19 Bluegill 3 1345
12 Cuarp Lo 44 B3
1 Channel caifish 3 13.45
14 Freshwater diwm | 4 4%
1% Gizzard thad 25 112.08
15 Largemouth bess 2 597
[9 Pumplkinsead o 433
19 Smallmouth bass 1 448
149 White pesch 3 13,45
149 While sucker 4 17.93
13 Yellow perch o $0.35
20 * Bluegill 11 S51.E3
200 Pumpkinzeed g 3770
20 Smalboouth bass 1 71
20+ Yellow perch & 28.27
21 Blucgill 15 B 3
21 Carp G 16875
21 Giezard shad 234 1096, 85
21 Pumpkinseed 10 46.88
21 Walleve 2 424
21 White perch 48 22500
21 White sucker 3 14 Al
21 Yellow parch 3 14,00
22 * Bluegill 20 56
Rk Brown bullhaad 2 1005
ik g Pumpkinseed by 4523
2™ Smallmonth hass i 503
2z* Walleye 1 5403
R Yellow perch P 1006
23 Bloegill 11 56.93
73 Carp 22 113.96
23 Cizzard shad 3 153.54
25 Morthern pike I =15
23 Mumpkinseed 21 105.78
235 Shorthesd redhorse & 4144
23 Smallmouth bass 3 15.54
3 Walleye 1 o
23 Whte perch O 11.08
23 White sucker g 41.44
23 Yellow perch 4 2072
24 = Eluegiil 5 1528
24 * Purnpkinseed 19 Sa.07
24 = Smallmouth bass 3 1517
24+ Yellow perch 2 10,11




Appendix Table 12, Elecirofishing catch-per-hour fram the September 2001
Ulmondaga Lake AMP by specics, transect, and Lype
of run {all fish or * gamefish anly),

i [ 4
1 Blucgill 5 24.13
1 Lrown bullhead 2 Q.65
1 Carp 17 82.04
| Crizzard shad 4 1930
1 Largenmuth bass 1 4,83
1 Pumpkinsesd 3 14,48
1 Sinallmouth hass 1 4.83
1 White perch 1 14.48
| While sucker 2 9.65
| Yellow perch 3 14.48
b B Blurpill 4 21.05
24 Largemouth bass 2 1053
- Morthemn pike L 3.26
2= Smallmouth bass 2 10053
- Walleve 1 526
¥ Yellow perch | 526
i Bluegill 4 20.78
3 Carp 5 75.97
3 Chanael catlizh 1 219
3 Crizzard shad 8 41.54
3 Shorthead redhorse 5 25.07
3 Smallmaonth bass o a7
3 White perch 18 93.51
3 Whitc sncker 2 10,39
3 Yellow perch 2 10,39
4 % Blucgill 17 R743
4 = Largemouth bass 3 1543
4= Pumpkinsced 4 20.57
4 * White perch 1 514
s Yellow perch 2 10,25
3 Muegill 11 45, (1)
5 Bowlin 1 4.0%
3 Clarp 9 2582
5 Freshowater drom 2 RIA
5 Gizzard shad 20 £1.82
5 Largemouth hass 2 3275
5 TPumpkinsesd 2 3.18
3 smallinouth hazs ] 4.09
3 Walleye 1 4.09
5 While poreh 1 4.0
el White suckey 1 4,00
5 Yellow parch 1 & it
6" ]jiufgill 1 5.08
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Appendix Table 12, Continuad.

oF Largemouth bass I 5.08
6* Smallmouth bass 1 5.08
[ Yellow perch 1 5.08
7 Carp 3 25.10
7 Cizzard shad 10 5021
7 Largemouth bass 1 5.02
7 Smallmouth bass 1 502
7 While sucker 3 1506
7 Yellow perch 4 20.08
B Largemouth hass I 6.05
g ¥ Pumpkinseed I G.05
9 Freshwater drum 1 538
9 Gizzard shad & 31.67
9 Largemouth bass 2 1056
Q Smallmouth bass 7 3605
9 While sucker 2 10,56
) Yellow perch 2 10506
1ot Longnose gar 1 583
11 Brown bullhead 1 550
11 Curp 8 4721
il Ciizzard shad 4 2341
11 Pumpkinseed 1 350
1l W hite sucker 1 580
12 # Pumpkinseed 1 4.76
12* Smallmonth hase 1 4.76
2= Walleye 1 4,70
1 Ev* = ¥ellow parch 2 Q.52
I3 Bluegill 1 3.20
i: Carp 3 e G2
i3 Frestrarater diam 1 320
I3 Cnzrard shad 3 15774
13 Shorthead redhorse 2 1053
i3 White perch 2 131
13 White sucker 10 5202
| Yellow perch 9 473
11 * Brown bullhead 1 5.39
4+ Channel catiizh T 550
I * Largemouth bass i 539
14 * Pumpkinseod 1 5,50
14 Smallmouth bass 4 21.36
14 * - Yellow perch 3 1617
15 Carp F 31w
iS5 Citrzard shad 2 8.91
ia Larzemouth bass 1 4.4d
15 Tumpkinsead 4 1782
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Appendix Table 12, Continued.

Bj = H E!
15 Smallmouth bass 1 4.16
15 White perch 5 22.28
15 White sucker 7 3119

UL 15 Yellow perch 5 22,28
ot Longnose gar 2 14.69
16 * Smallmouth hass 1 4,90

17 Brawn bullhead 1 5.59
17 Carp 1 25390
17 Channel catfish 1 559
17 Freshwater drum 2 IL.I&
17 Oirzard shad 3 2795
17 Laigomouth hacs 1 5.59
17 Shorthead redhorse 1 554
17 White perch 12 6708
17 While sucker G 3359
17 Yellow perch a 16.77
iy {harnel catfish 1 5.0H
L& * Largemouth bass 3 15.25
18 * Longnose gar L. 5.08
19 Camp 2 9.RY
19 Ciirzard shad 2 4 _EG
19 Sioallimouth bass 3 14 84
19 White perch 7 3442
) White sucker 4 1978

= 19 Yellow perch 3 14,81
g 4 Chanuel catfish 1 537
aq = Largemaourh hass 1 537
20* Smallmouth bass B 3 16.12

21 Camp & 1186
21 Freshwater drum i 5.31
21 Pumpkinseed 1 5.3]
2] Shonhead redhope 1 3.31
21 Sinallmouth bass 1 23
21 Walleye 2 1(ha2
2l White perch 8 42 4%
21 White sucker 3 15,92
21 Yellow perch I 531
VEE Channel catfisk 2 10.24
22% Yellew perch 7 35.85
2% Hlnegill ! 4,88
23 Curp 7 34,15
23 Charmel catfish i 485
23 Freshwailer dmm 2 4.7
a3 Oizzand shad 2 9.7
23 Largemouth hass 1 4 K4




Appendix 'Fable 12. Continued.

23 Pumpkinsecd 1 4,88
23 Shorthead redhorse 1 488
23 smallmouth bass l 4.88
23 White parch 15 7317
23 Whits sucker 3 14.53
24 * Bluegill 3 15.72
P e Targemmith hass 2 10.48
2q™ Pumpkinseed 1 5.24




Appendix Table 13, Electrofishing catch-per-hour from the October 2041
Onondags Lake AMP by specics, transect, and type
of run {all fish or * gamefish only).

i _H
1 Bluegill
] Carp 25
1 Channel catfish 1
1 Larpemonih hass 2
1 Shorthead redhorse 2
1 Smallmouth hass I
1 White sucker 4
1 Yellow perch - 4
hn Bluegill 2
s Channel catfish 1
z" Smallmonth bass 1
e Yellow perch . 3
3 Carp 4
3 Channel catfish |
3 (3izzard shad 1
3 Togperch 2
3 White perch 14
A White sucker l
g Yellow perch 2
4= Black crappie 1
4~ Blusgiii 1£
4= Pumpkingeed 1
4 Rack hass 2
4= Smallsnoath bass 1
4= Yellow perch 1
] Black crappie 1
5 Tilucgill 14
5 Brovsn bullhead 3
5 {am 4
5 Channel catfish 1
bt Fievard shad 4
5 Largemouth bass 12
5 Pumpkinzecd 1
5 Fock bass 4
5 Smallmonih hass 1
5 Whits perch 15
5 White sucker
3 Yellow perch i
& Black crappic |
G:¥ Bluegill 10
&% Hrown bnllhead 3
o* Largemaovtl bass &
e* ok hass 1




Appendiz Table 13. Continued.

6H* Walleye 1 4.59
Gt Yellow perch 1 4.59
7 Channcl callish 1 443
7 Largemouth bass 3 12.23
7 Smallmonth bass 1 4.43
¥ White perch 15 a6.42
7 White sucker 1 4.43
Kl Yellow perch z .86
7 Dirown bullhead 1 4.43
7 Carp 18 7970
B Smallmoulh bass 1 5.65
E* Yellow perch 3 16.85
4y Carp 7 315.59
4 Gizzard shad 1 3,56
9 Walleye 1 356
i+ White perch 30 166,67
g White sucker | 22,22
| E Yellow perch 3 2798
o= Channcl catfish 1 508
10 * Yellow perch 1 5 6%
11 Catp 3 16,27
11 Ureshwarer drum 1 542
11 Shorthead redhorse | 542
12 = Smallmouth bass 3 1421
ta= Yellow perch 4 1895
i3 Camp 3 36.21
i3 Largemxouth bass 1 217
13 sinallmouth hass 3 15.52
13 White perch 2 10.34
13 White suckar & 31.03
13 Yellow perch G 46.55
14 1arzemauth bess 1 4.66
L& Yellow perch 1 4.68
1% Yellow peich p 11.78
15 Carp o 52.94
15 Sinalimouth hass 1 5.R%
15 White sucker 3 17.05
16 * Smallmeonth bass ] 5.14
17 Ervwn Luliliead 1 G.19
17 Camp 11 fid 01d
|7 Chamnel catfish 1 619
17 Ciizzard shad 2 12,37
17 plleye 1 6.19
17 White sucker 5 3007
17 Yellow perch 2 12:37

0
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Appendix Table 13, Continued.

.

Channel catfish

18 5.

15 = Walleye 1 520
[ Brown bullhead 1 5,60
1% Carp 33 134.70
e isizzard shad 8 44 79
19 While perch z 11.20
19 White sucker 3 16.580
1% Yellow perch 15 8393

20 Longnose gar 1 329

20* __Yellow perch 25 132.16
21 Carp 15 B33
21 Freshwaler drom 1 5.56
21 White perch bt 50104
21 Yellow perch 14 77.78

22w Hroam bullhead 2 1065

2zt Yellow perch i 123.87
23 Ciarp 16 8754
23 Shosthend redhorss i 547
2% Whire porch 2 10,94
23 White sucker 1 5.47
g Y¥ellow porch 5 2936

24 % Bluegill 3 17.39

14 = Fumpkinsced 1 5.ED

24 = Smallmonth bass 1 580

a4 - Yellow perch 1 580






